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Forged alloy steel, providing high tensile strength and sound, homoge- 
neous, leak-proof bodies. 


Both Casing Heads and Tubing Heads employ field-proved and accepted 
means of suspension and seal. 


To facilitate completion operations, wide variety of interchange- 
able tubing hangers are available. Slip and boll-weevil hangers 
interchange in the Casing Heads. 


° The big 5000-ton forge press in the Cameron plant produces a well 
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head in a matter of minutes ...mass production means lower costs. 
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The Pittsburgh Oil Field 
Meter and Sampler pro- 
vides an accurate account- 
ing of individual well pro- 
duction. Simply install 
Ag this unit on the line from 
the separator. The Pitts- 
xf burgh Piston Meter then accurately measures all 
liquid produced. The Sampler automatically and at 
predetermined intervals takes a true composite 
sample of the metered mixture of oil and water. The 
percentage of oil produced is determined by direct 
reading from the graduated Sampler tube. This fig- 
ure applied to the total meter reading establishes the 
true degree of well production. Ask for bulletin OG-350. 
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Rotocycle meters installed on the outlets from tank KZ 
storage accurately measure the total production from 3 
any field. They are also used to measure the entire , 


throughput in a pipe line system. These meters are 
engineered and built to stand up under the most 
difficult conditions. They are available in three sizes 
for either high or low pressure service and may be 
fitted with a variety of registers to suit any field re- 
quirement. Ask for bulletins OG-146, 147, 148, 149, 150 
and 151. 
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This Silver Anniversary of Warren Petroleum Corporation is more than 
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Understand Rivalry - -. 


YEAR ago the Journal’s A.P.I. issue presented a public-opinion survey 

by a national organization summarizing what consumers thought of 

the oil industry. The survey clearly revealed many misconceptions that 

exist in the public mind regarding the industry, and a program of education 
was promptly authorized by the Institute’s directors. 

This program, under the direction of a competent operating committee 
from the industry, has gained momentum rapidly in recent months and it 
is no exaggeration to state that a large majority of consumers have had 
important facts regarding the oil business brought to their attention for the 
first time. Consumer reactions generally have been favorable. 

Inevitably there are some disagreements within the industry as to the 
merits of certain phases of the program. Operators who insist on drilling 
wells on adjoining leases with different type equipment, and whose refin- 
ing, marketing, and allied operations vary as to methods, could not be 
expected to agree in all details as to how the industry’s story should be told. 

Fortunately, while there has to be a fixed pattern as to certain phases 
of the industry’s public relations, such as the subject matter of advertising 
in magazines of popular circulation, there is also flexibility in the plan 
adopted which enables an operator or an authorized group to present in- 
formation along the lines which they feel will be most effective. 

We like the theme of “Understand Rivalry and you understand Amer- 
ica‘ which has been featured in the national advertising. Oil consumers and 
consumers of all products need to become more aware of the part rivalry 
plays in the American concept of living. Fu 

Rivalry can be used to destructive ends, no better example of which are 
the practices used in establishing totalitarian governments and their even- 
tual conflicts among themselves and other forms of society. 

The rivalry the oil industry is fostering is built on the spirit of fair play 
which starts in childhood games and extends through all the individual and 
collective activities of a progressive people. Without it there could be no 
oil and automotive industries and all the associated industrial operations 
around which our standard of living revolve. Even more basic are the free- 
doms which spring from and are strengthened by our type of rivalry. _ 

Much of the spade work of a sound public-relations program has-beén . 
completed. One of the big jobs so far. has been to educate the oil industry 
about. itself. Hundreds of leaders from all branches of this industry who 
classify. themselves as “amateurs public relationwise” have learned a great 
deal as to what needs to be done in relations with their customers. That of 
itself is a major accomplishment looking to the solution of existing prob- 
lems and new problems that may arise quickly in these confusing times. 
Those in charge of petroleum’s public-relations program are entitled to 
continued support in making effective their full-scale plans. 





PETROLEUM—A PROGRESSIVE INDUSTRY 
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API. Speakers Discuss Problems Facing 
Industry in Postwar Boom Era 


 Regne petroleum industry’s major 
postwar problems arise not so 
much from a lack of supply, as from 
an excessive demand for fuel and 
heating oils from industries and 
householders who normally would be 
using other fuels, according to Wil- 
liam R. Boyd, Jr., president of the 
American Petroleum Institute. 


Even this extra load could be car- 
ried without difficulty, according to 
Boyd, if the petroleum industry could 
secure the necessary steel for the 
expansion of its production, trans- 
portation, refining, and marketing 
facilities. As it is, however, the pe- 
troleum industry is trying to carry 
its own load of expanded postwar 
demand, plus part of the fuel load 
ef other industries, and do this in the 
face of a severe shortage of steel. 

These observations by Boyd high- 
lighted a press conference held No- 
vember 10, the opening day of the 
4-day twenty-seventh annual meeting 
of the American Petroleum Institute 
‘ with which Boyd has been associated 
as an officer from its beginnings. 
Registrations for the first 2 days of 
the annual session pointed to an at- 
tendance of approximately 4,000. oil 
men. 

Coal and transportation strikes, 
and threats of. more strikes, have re- 
sulted in many industries turning to 
oil to fuel their expansion programs, 
and often for their complete fuel sup- 
plies. Boyd said householders by the 
hundred thousand have installed oil- 
burning units for home heating. 


Steel Requirements 


Boyd pointed out that it required 
as much steel to drill one oil well 
as it did to manufacture 600 oil burn- 
ers, or 120 automobiles . . . but the 
average oil well only produced 
enough oil for 40 oil burners or 80 
automobiles. Thus in a steel short- 
age, every ton of steel used for mak- 
ing burners or automobiles stepped 
up the oil industry’s requirements 
for steel by a much wider margin. 


To emphasize his contention that 
the petroleum industry has done all 


1—B. Brewster Jennings, president, Socony- 
Vacuum Oil Co., Inc., and vice president 
for transportation, A.P.I. 2—John M. Love- 
joy. president, Seaboard Oil Co. of Dela- 
ware. 3—E. L: Adams; president, General 








that it could to increase the supply, 
Boyd said that domestic production 
of petroleum had been increased 
from 4,072,000 bbl. daily in 1941 to 
5,411,000 bbl. daily this year, an in- 
crease of 1,339,000 bbl. daily, or 
about 35 per cent. Imports in the 
same period increased to 419,000 bbl. 
daily, a gain of 153,000 bbl. daily, or 
58 per cent. 

As compared to the wartime peak 
year of 1945, total supplies have in- 
creased about 10 per cent from the 
supply angle. The burden carried for 
other fuels could be handled, but 
steel shortages have made it impos- 
sible to expand transportation facili- 
ties fast enough to carry the in- 
creased quantities to markets in some 
areas. 


Presidential Address 


In: his formal presidential address, 
opening the general session, Boyd 
discussed the international situation 
and various phases of the domestic 
picture, pointing out the threats to 
freedom that existed on all sides. He 
called on oil men to become con- 
scious of the necessity for’*more unity 
and harmony within the industry, 
saving their shot and powder for 
enemies of the industry, not wasting 
it by shooting wildly. He asked them 
to adopt the slogan of the three 
musketeers, “All for one, and one 
for all.” 

Pointing out that the industry is 
the sum of the efforts of thousands 
of men and women, and that as the 
whole industry went, so did all the 
individuals engaged in it, Boyd 
stressed that the important point was 
that all the members were interde- 
pendent, and that this interdepend- 
ence was more vital than distinctions 
between independent and major. 

“We know that the petroleum in- 
dustry cannot buy, beg, borrow, nor 
steal popularity,” said Boyd. “We 
can only ask for what we deserve. 
We should increase our industrial 
consciousness, and as we increase it, 
the disturbances occasioned by high- 
ly vocal and emotional minorities will 
be diluted and decreased.” 





SPEAKERS, COMMITTEE CHAIRMEN, AND PANEL 





Petroleum Corp.—4 Walter S. Hallanan. 
president, Plymouth Oil Co. 5—Clark H. 
Kountz, vice president, Sinclair Refining Co. 
6—M. G. Paulus, vice president, Standard 
Oil Co. (Indiana), 7—F. E. Rice, vice presi 
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Chapman Voices Danger 
Of Return of Controls 


ye that if the problems of 
supply are not solved prompt- 
ly, an oil-short public may exert 
pressure for “some sort of govern- 
ment control” that may not easily be 


brushed aside, Undersecretary of the 


Interior Oscar L. Chapman called on 
the A.P.I. Wednesday for intensifi- 
cation of Industry-Government col- 
laboration. 

Speaking in the place of Secretary 
J. A. Krug, who has been ill and 
could not attend the meeting, Chap- 
man told the industry bluntly that 
many men in it, accustomed in the 
past to meeting all demands, have 
not yet realized the hard fact that 
supply is going to be short. 

So fast is demand growing, he 
said, that industry economists who 
as late as August estimated world 
demand would reach 10,000,000 bbl. 
daily by 1951 now find that fore- 
cast obsolete, and anticipate that fig- 
ure will be reached in 1950 and per- 
haps by 1949. 

Chapman agreed that most domes- 
tic consumers will get most of the 
products they need this winter, but 
feared a comparatively small percenv- 
age will be unable to fill their mini- 
mum needs. 

“Even 1 per cent of our population 
is nearly a million and a half peo- 
ple, and a million and a half people 
chilly or out of work for lack of 
fuel oil, even for short periods, or 
unable to harvest their crops for lack 
of gasoline, will expect remedial ac- 
tion,” he said. “Rightly or wrongly, 
many of them will demand that the 
Government do it or see that it is 
done. The pressure on ‘the adminis- 
tration and the Congress to institute 
some sort of government control, 
whether allocation or rationing or 
something else, may not easily be 
brushed aside.” 

Outlining the responsibilities of the 
industry, to supply the armed forces 
and government needs, public utili- 
ties and homes, provide fuel for crop 
production, industry, and transporta- 
tion, and supply pleasure gasoline as 
far as possible. Chapman said there 
also is the important responsibility to 
preserve the independent distributor 
and refiner. 

“In normal times,” he pointed out, 
“these independents perform a func- 
tion of great value to the public and 
to the industry. They are the balance 
Wheel of the business. Because of 
their value in normal times, the in- 


dent, Phillips: Petroleum Co. 8—H. H. An- 
derson, vice president, SheM Pipe Line Corp. 
%Bonner H. Barnes, Gulf Oil Corp. 10— 
R. J. S. Pigott, Gulf Research & Develop- 
ment Co. 1I—W. V. Vietti, The Texas Co. 






NOVEMBER 15, 1947 


DISCUSSORS AT ANNUAL A.P.I. MEETING 





SPECIAI, SECTION 


In addition to this discussion of 
the highlights of proceedings at 
the twenty-seventh annual meet- 
ing of the American Petroleum 
Institute, more than a score of 
technical papers are published 


dustry in its own interest can afford, 
it seems to me, to lean backward to 
keep them alive in a time of scant 
supply.” 

But the Government, too, has re- 
sponsibilities, he continued, and can- 
not abrogate or delegate them and, 
he intimated, thought already has been 
given to possible need for legislative 
or other action to assist the indus- 
try, with the idea of avoiding con- 
trols rather than seeking them. 


Would Aggravate Supply Situation 


“Any.attempt to control operations 
of the petroleum industry beyond the 
necessary exercise of normal gov- 
ernmental . functions would, in my 
opinion, merely aggravate an already 
difficult supply situation,” Chapman 
explained. 

Mandatory controls, he said, “in- 
crease~ cost, slow down service and 
generally interfere with the normal 
fluidity cf competitive business 
which naturally finds and supplies 
mew and unusual demand and, just 
as naturally, shuts off supplies where 
they are no longer needed. Not only 
that but any such interference with 
the normal trade practices creates 
further areas of hardship and -de- 
mands for still further interference. 
It aggravates an already aggravated 
condition.” 


The NPC has done a fine job in’ 


collaborating with the Government, he 
told the meeting, but “the collabora- 
tion of the past has been only a pre- 
lude to what is required in the com- 
ing critical situation. . . . The public 
welfare demands that we work to- 
gether even more fully than we have 
been doing.” 


Jennings Speaks in Favor 
Of Marshall Plan 


A FLAT, unconditional approval of 

the Marshall plan, coupled with 
a strong appeal that the industry 
begin preparing now, to meet its de- 
mands, was voiced Wednesday by B. 





12—Harry D. Kolb, Standard Oil Co. cf 
New Jersey. 13—J. Bennett Hill, Sun Oil 
Co, 14—Basil P. Kantzer, Union Oil Co. cf 
California. 15—Walter Hoculi, The Texas 
Co. 16—A, J. McIntosh, Socony-Vacuum Oil 





in a special section beginning 
on page 203. The Journal's 
editorial staff is represented at 
the Chicago meeting this week 
by C. O. Willson, editor; Ken- 
neth B. Barnes, Arch L. Foster, 
and Charles J. Deegan. 
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Brewster Jennings, president of Soc- 
ony-Vacuum Oil Co., Inc., and a vice 
president of the A.P.I. 

“Tt is my view,” he declared, that 
a fair appraisal of the factors involved 
“leads to the conclusion that the 
Marshall plan, suitably safeguarded, 
should be put in effect. The conse- 
quences of a failure to do so are 
practically a certainty and contrary 
to the vital interest of our country.” 

The Committee of European Co- 
operation calls for $2,187,000,000 of 
“dollar oil” in the 4-year period be- 
ginning in 1948 and $555,000,000 worth 
of oil equipment for the foreign 
nations under the Marshall plan, he 
pointed out. 

“If it is implemented there is a 
strong probability that it will ac- 
complish its objective of preserving 
the democracies of Western Europe,” 
he said. “The oil industry has a grave 
responsibility with regard to a large 
and vital part of the plan. We must, 
therefore, so conduct our affairs that 


our industry will be able to perform 
efficiently when it is called upon. 

“I wish to emphasize that, by and 
large, the steps necessary to make 
available the large amount of oil 
needed in Europe do not conflict with 
the long-term requirements for oil 
at home. Both the Eastern and West- 
ern Hemispheres are going to con- 
sume petroleum in rapidly growing 
quantities and both require that sup- 
plies be augmented promptly from 
new sources at home and abroad.” 

World consumption in 1950, exclud- 
ing the United States and Russia, is 
expected to be 3,200,000 bbl. daily, 
against 1,900,000 bbl. in 1938, climb- 
ing to 4,500,000 bbl. daily in 1960, he 
said. The United States, now using 
about 5,400,000 bbl. daily, is expected 
to require 6,800,000 bbl. daily in 1960. 

In view of this, he declared, 
“prompt development of foreign 
sources of production is a ‘must’ if 
world demand for petroleum is to be 
satisfied.” 


Lovejoy Relates Public Relations Program Progress 


* mes principal accomplishment of 
the public-relations program over 
the past year has been to build an 
organization within the industry and 
to get that organization supplied 
with the right kind of material, John 
M. Lovejoy, president of Seaboard 
Oil Co. and chairman of the public- 
relations committee for the Institute, 
explained to the members at a gen- 
eral session November 12. He said 
that the A.P.I. board had approved 
a continuation and enlargement of 
the program for the coming year. . 
Lovejoy pointed out that while 
the program of the past year had 
been financed by a few companies, 
more widespread support was nec- 
essary in the future. He said that 
the Institute would continue to serve 
as a clearance agency as a conven- 
ience to the industry. 
The public-relations program the 
coming year should have more sup- 
port from the industry in the mat- 
ter of tying in material supplied by 
the district committees in all com- 
pany advertising, radio programs, 
speeches and company publications, 


Lovejoy declared. He cautioned 
against intemperate statements and 
charges within the industry which 
result in the public getting a dis- 
torted picture of competitive condi- 
tions within the industry. 

“I want to remind you that we are 
witnessing a worldwide trend to- 
ward Government domination of 
business,” Lovejoy concluded. “This 
trend starts with the initiation of a 
little control over a few industries 
which don’t have the foresight to 
find means of defending themselves. 
It grows until, in many cases, com- 
plete regimentation is achieved. In 
our country this drift toward state- 
ism is not as advanced as in other 
parts of the world, but it has been 
particularly evident during the past 
decade. I believe that our only real 
defense against it is an informed 
and intelligent public opinion. Active 
participation by operators in this 
program is essential. Financial con- 
tributions are vital but the greater 
necessity is for every oil man in 
the land to put his shoulder to the 
wheel and push.” 


17—John W. Boatwright, Sta d. 
ard Oil Co. (Indiana), 1:~ 
Hiram M. Dow, chairman, In. 
terstate Oil Compact Commis. 
sion. 19—George Krieger, Ei}yl 
Corp. 20—Lewis H. Brown, 
board chairman, Johns-Man. 
ville Corp. 


Hallanan Discusses NPC 


HE functions and policies of the 

National Petroleum Council 
(peacetime successor to the Petro- 
leum Industry War Council) were 
discussed by Council President Wal- 
ter S. Hallanan. He emphasized that 
there was no federal regulation in- 
volved, that the council retained 
complete independence to reject even 
consideration of any problem sug- 
gested by a Government group. 

On the other hand, he pointed out 
the importance of petroleum to the 
national security, and the necessity 
of the federal Government having 
available to it expert counsel advice, 
and help in dealing with these prob- 
lems. Refusal by the industry to co- 
operate in such vital matters would 
invite public censure and bring se- 
rious threats to the industry’s free- 
dom. 

Hallanan cited the tidelands case 
as an example of the threats to free- 
dom of industry. He also discussed 
the problem of having sufficient prov- 
en reserves of crude to afford na- 
tional security in time of danger. 


Dow Describes Results of 
Scientific Research 


IRAM M. DOW, chairman of the 

Interstate Oil Compact Commis- 
sion, in speaking on “The Conserva- 
tion of Oil and Gas,” told the con- 
vention that new methods, resulting 
from scientific study and research, 
have increased recovery from 15 and 
20 per cent obtained 20 years «go 
to as much as 80 per cent. 

Dow pointed out that practical 
working plans have been developed 
and put into operation by which 
hundreds of millions of barrels of oil 
have been added to the nation’s 
reserves. 

Dow, a practicing attorney of Ros 
well, N. M., declared the count:ys 
gas reserves, “in terms of ultin ate 
importance,” are more than equ’ va- 
lent to the oil reserves, and, he ad ‘ed, 
their conservation is equally im)or- 
tant. 
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____this week 


A.P.L.—Major problems confronting oil industry high- 
lighted in talks before twenty-seventh annual meeting of 
American Petroleum Institute in Chicago. ... Early regis- 
tration points to attendance of about 4,000. . . . Interior 
Undersecretary Chapman calls for closer industry-gov- 
ernment collaboration. ... Foresees demands for govern- 
ment action if minimum fuels demands are not entirely 
met. ... Institute President Boyd declares industry has 
done all it could to increase supply. ... Places blame for 
tight conditions on steel shortage, strikes, excessive de- 
mand for oils from activities normally using other fuels, 
and other factors. ... B. Brewster Jennings, Socony- 


Vacuum Oil Co., Inc., president, calls Marshall Plan 
sound. ... Asks industry to plan to meet its requirements. 


HEARINGS—House Armed Services Committee told in 
Houston closing down of synthetic-rubber industry would 
be “national folly.” ... Operation assured by Rep. Paul 
Shafer, who indicates only question is amount of produc- 
tion to be maintained. . . . {Businessmen demand tax 
equality with co-ops in Washington hearing before House 
Ways and Means Committee. ... Harry B. Hilts, of Em- 
pire State Petroleum Association, says independent job- 
bers cannot compete with “privileged” petroleum co- 
operatives. ... {Senator Wherry announces tanker ques- 
tion will be next subject of investigation by his group... . 


INTERNATIONAL—C onstruction begun on 61-mile 
Abqaiq-Ras Tanura pipe line for Arabian American Oil 
Co... . {Oil exploration and production techniques to 
be taught the Japanese in attempt to make Japan at least 


50 per cent dependent on own production... . {New 
wholly-owned Iranian oil company, capitalized at 332,000,- 
000, is reported formed. ... {Anglo-Iran:an Oil Co., Ltd., 
reaches new crude producticn high of 510,683 bbl. daily. 
.. . {Reports indicate discoveries of oil fields in Green- 
land and on Peary’s Land in Arctic Canada... . {Petroleos 
Mexicanos and Southeastern de Mexico still discuss oil 
development program for Southeastern in Mexico... . 
{Map work begins cn the recently ccmpletcd 42,000 sq. 
mile survey for Gulf Oil Corp. in Venezuela. 


TRENDS— For the fifth consecutive mon‘h active rotary- 
drilling rigs reach a new all-time high with 2,085 operat- 
ing during October. .. . Gulf Coast area shows greatest 
increase in drilling activity, followed by Oklahoma, Pa- 
cific Ccast, and Rocky Mountain area... . {Crude-oil pro- 
duction for the week ended November 8 averages 5,292,390 
bbl., an increase of 4,010 bbl. over previous week... . 
qWell completions total 765 for week ended November 8, 
compared with 768 for the previous week. . . . Wildcats 
total 127, compared to 111 for previous week. ... {Crude 
runs to stills were up for week ended November 1, aver- 
aging 5,224,000 bbl. daily: against 5,165,000 bbl. for the 
previous week. ... 


EXPLORATION—Largest mineral lease sale in Texas 
history brings in high bids totaling nearly $12,300,000 on 
600,394 acres of state-owned submerged lands. ... Bids 
number 1,051. . . . Superior offers $345,348 for 942-acre 
tract to register high bid. . . . {The Texas Co. seeks 
permit for exploratory work off Louisiana coast. ... 


Pictured here is the “Ulysses,” the world’s largest tanker. At present this tanker, which has a capacity of approximately 200,000 bbl., 

is under charter to Standard-Vacuum Oil Co. and is carrying petroleum products from Bahrein Island and Ras Tanura, in the Persian 

Gulf, to Capetown, South Africa. The tanker was built by National Bulk Carriers and has a deadweight tonnage of 27,928. Reliable 

tanker sources state that more ships of this capacity, and even larger, will be built within a few years. Owners of the Ulysses operate 
it on a voyage charter basis 
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PETROLEUM and Its Relationship 
To NATIONAL SECURITY 


DEQUATE petroleum resources are 
a bulwark against war, and should 
war come again those same resources 
are vital to national defense. Our 
national policy with respect to petro- 
leum supplies—not only our own pe- 
troleum supply but that of other na- 
tions—can influence the peace of the 
whole world. 

Of the total tonnage moved over- 
seas to win World War Il—including 
men, munitions, food, clothing, and 
weapons, over 60 per cent was oil... . 

The industry that enjoyed the 
privilege of supplying the United 
States with petroleum during peace 
did not shirk that same task during 
World War II, even though the total 
wartime requirements vastly exceed- 
ed prewar requirements and were 
filled only as the result of most stren- 
uous efforts. 

Suppose there should be a third 
world war? We could not and would 
not shirk that supply task either. But 
what would be the magnitude of the 
task? What would we be asked to 
supply? We can reason out an an- 
swer to that question for ourselves 
if we first remove the blockades to 
clear thinking which our subconscious 
minds sometimes erect to protect us 
from unpleasant subjects. I propose 
to direct your thoughts into the same 
nebulous and unpleasant areas in 
which the general staff, the war col- 
leges, and the munitions authorities 
have to work all of the time. Let us 
face up to the possibility of having 
to power another war—which God 
forbid. It is only a hypothesis. It is 
not a prediction. It certainly is not 
a recommendation. Having thus de- 
clared myself in advance, you will 
understand why I will not preface 
each sentence with “Just suppose” or 
an “In the event of .. .” The whole 
topic is suppositious. 


Three Factors 


Regardless of the year when we 
may have to face another conflict, the 
answer is bound to be found in the 
sum of three items: 

1. The peacetime demand then 
prevalent (including the peacetime 
consumption cf the military), minus 
the amount that can then be saved 
by ra‘ioning; plus 

2. The petroleum required for an 
increased industrial tempo for war 
production and transportation; and 
plus 
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by Bruce K. Brown 


Bruce K. Brown 
is president of Pan 
American P et ro- 
leum Corp. and 
vice president of 
Standard Oil Co. 
(Ind.), Chicago. 
He is chairman of 
the Military Pe- 
troleum Advisory 
Committee of the 
Oil and Gas Divi- 
sion, Army-Navy Petroleum Board. 
Following a distinguished period of 
service with PAW during the war, 
Brown returned to his former posi- 
tion with Standard of Indiana, and 
was reelected a director. In 1945 he 
was made vice president in charge 
ef development, in which position he 
supervises research activities at 
Standerd’s six refinery laboratories, 
as well as its patent and technical 
developments. Portion of paper pre- 
sented at annual meeting of the A.P.L., 
Chicago, November 10-13. 


3. The increase in military require- 
men's due to war, including such 
supplies as are needed by allies. 

As to the peacetime demand, we 
know that it is increasing with each 
year. The total domestic demand for 
petroleum products in 1937 was 1,180,- 
600,000 bbl., and of this only 0.9 per 
cent was military demand. In 1941 the 
figure was 1,524,000,000 bbl., and only 
2.6 per cent represented military de- 
mand. 


The latest estimate for 1947 assumes 
a total domestic demand of 2,029,000,- 
000 bbl. The military portion of the 
1947 demand is 3.1 per cent and would 
have been higher had not the Armed 
Services relied heavily on war-ac- 
cumulated stocks. A truer figure for 
1947 military demand would have 
been 5 per cent. We must assume 
that normal peacetime demand is go- 
ing to increase year by year... . 

Second element for consideration— 
namely, the additional oil required 
by civilians over normal peacetime 
consumption to permit maximum war 
production in the fields cf food, man- 
ufactured articles, munitions, and 
transportation is increasing roughly 
in proportion to the degree that peace- 
time prcgress imposes new responsi- 
bilities on petroleum power. 


Finally, we have to consider the 
third element—the increased military 


demand for petroleum in wartime.... 

Approximately 1,500,000 bbl. per 
day of direct military supplies of pe- 
troleum were drawn from the West- 
ern Hemisphere during World War II. 
Over 500,000 bbl. per day of this direct 
military demand was for 100-octane 
airplane fuel alone. If we were to 
assume that just as many planes would 
be needed in another conflict, that 
they would all be jet powered, that 
these jet planes would require six 
times as much fuel per plane per hour 
as the military planes of World War 
II, and, finally, that the planes would 
have to fly just as many hours per 
day, we could construct a hypotheti- 
cal direct military requirement: of 
4,500,000 bbl. per day. Add this di- 
rect military requirement to the pe- 
troleum demand for war production 
and to the probable normal civilian 
demand for petroleum and you have 
a tremendous figure. ... 


Air Force Requirements 


First, what is it that we .,do know 
about the probable requirements of 
the air forces for petroleum fuel? 

We know: 


1. That the 100/130-grade aviation 
gasoline which powered our air fleet 
in World War II is not good enough 
to give superior performance in air- 
craft engines now designed, fabricat- 
ed, and in use in many of our most 
modern military planes. 

2. That the military planes of 1947- 
48 are heavier, larger, and require 
more fuel per hour in flight than their 
predecessors. 

3. That jet-propelled planes are 
faster and are needed for that very 
reason, 

4. That, regardless of their present 
inefficiency in fuel utilization and re- 
gardless of such technclogical ad- 
vances as may be made to improve 
the fuel efficiency cf jet-propelled 
planes, the high speed they attain 
and which is their principal reason 
for being means, and will continue 
to mean, more fuel usage per plane 

5. That the 115/145-grade aviation 
gasoline required for modern fighter 
planes is harder to make than the 
cld grade 130, because it requires a 
greater proportion of synthetic hy- 
drocarbons such as “alkylate.” 

6. That every increase in the qual- 
ity of high-octane aircraft fuel «p- 
pears to reduce the quantity that can 

(Continued on page 376) 
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Business Men Score Tax Advantage 
Of Co-Ops; Ask End to Favors 


ASHINGTON. — Representatives 
of a score of industries laid facts 

and figures before the House Ways 
and Means Committee last week to 
prove that great disadvantages face 
private business which must com- 
pete with tax-exempt cooperatives. 

They told in detail how coopera- 
tives are assuming all the functions 
of conventional corporations, using 
their profits for a program of con- 
tinuous expansion, without the hand- 
icap of the income taxes. They asked 
the committee to equalize the situa- 
tion by making cooperatives subject 
to the same taxes that other busi- 
nesses must pay. 

For the independent jobbers and 
distributors of oil products, Harry 
B. Hilts, secretary of the Empire 
State Petroleum Association, New 
York, told the committee his group 
can compete among themselves and 
can compete with the large integrated 
oil companies, but cannot compete 
with the petroleum cooperatives as 
long as they enjoy special privileges. 

Hilts said the growth of coopera- 
tives in petroleum distribution is the 
result of two factors which no pri- 
vate business can duplicate—syste- 
matic integration within the coop- 
erative business through Government 
favoritism and the political influence 
of the farmers and their organiza- 
tions. 

“In many instances,” he told the 
committee, “cooperative plants have 
been able to force their supplies into 
a sale of their business. This power 


was based not only on their ability 
to control a given market, but more 
importantly on their ability to pay 
a higher price for a company or a 
plant, . . . because of their tax ex- 
emptions.” 


As examples, Hilts cited the ac- 
quisition by cooperatives of the crude 
rroduction of Bridgeport Oil Corp., 
Wolf Creek Oil Co., W. L. Hartman, 
Black & Marshall Oil Co., and, more 
recently, Stelbar Oil Corp. 


“We are not asking that any favor 
be extended us as small business- 
men,” he concluded; “we are asking 
that the handicap under which we 
compete against the cooperatives be 
removed so that every: business ven- 
ture will enjoy the same conditions 
of competition. We are not seeking 
to handicap the cooperatives; we are 
striving to eliminate the handicap 
they now place on us.” 

The case for the independent serv- 
ice station was presented through 
the Conference of American Smal! 
Business Organizations, whose chair- 
man, Fred A. Virkus of Chicago, 
predicted that at the present rate of 
increase the cooperetives by 1950 will 
have a business of approximately $25 
billion, or about one-fourth of the 
total national volume. 

“The small businessman,” he said, 
“does not look with favor on an 
economy wherein the profit motive 
is denied—an economy wherein pri- 
vate initiative is stifled and he along 
with the farmer and everyone else 
eventually becomes a wage earner.” 


Company Indicted for “Hot-Oil” Violation 


HARGES of violation of the Con- 

nally hot oil act were contained 
in an indictment returned in Fort 
Worth last week by a federal grand 
jury against Denver Producing & Re- 
fining Co., Oklahoma City, and its 
officials, 

The indictment contains 57 counts 
and charges 119 overt acts from Feb- 
Tuary 2, 1938, to the present time. A 
total of 275,379 bbl. of oil is involved 
In the violation charges. 

Individuals named in the case, to be 
tried at Lubbock, Tex., possibly dur- 
Ing the next term of court which be- 
sins November 23, include: Robert 
G. Rapp, Hugh E. Rapp, Robert E. 
Rapp, Sterling Williams, and Otto F. 
Thompson. 

Among specific charges made in 
the indictment concerning the com- 
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pany, whose producing properties are 
in Yoakum County, were: 

Falsifying reports made to the fed- 
eral tender board. 

Producing and causing to be pro- 
duced contraband oil, part of which 
was transported and withdrawn from 
storage in excess of amounts permi*- 
ted to be produced, transported and 
withdrawn under Texas laws. 

Pumping more than their allow- 
able quota and transporting it in in- 
terstate commerce by pipe line or 


‘other means to Cushing, Okla., and 


Hobbs, N. M. 

That 12 wells listed as producing 
wells were actually nonproducing and 
that company officials arranged to 
have oil pumped into those wells 
which resulted in false reports when 
tests were taken later. 


Two Allowables Up, 
Third.is Unchanged 


The highest crude-oil production 
allowable for Oklahoma since Decem- 
ber 1941 has been set for November 
at 413,525 bbl. by the Oklahoma Cor- 
poration Commission. 

The November increase will be 
achieved through higher quotas in 
flush and semiflush fields. 

Arkansas’ daily allowable for the 
November 1-January 31 period has 
been set by the state Oil and Gas 
Commission at 64,914 bbl. daily, a 
slight increase over the previous 3- 
month daily quota. 

New Mexico’s daily allowable for 
November is 127,500 bbl. which is the 
same as the previous month. 


Six Companies Seeking 
Peace River Concessions 


Six major oil companies have ap- 
plied for reservations aggregating 
265,000 acres in the Peace River block 
in northeastern British Columbia. 
The block, some 72 miles square, on 
which the province holds mineral 
rights, contacts the Alberta provin- 
cial boundary in Townships 77 to 88, 

Considerable geological survey 
work already has been done in the 
area, and investigations are contin- 
uing. A Seattle syndicate, headed by 
Julian Bair, has acquired 40,000 
acres on the Alberta side, additional 
to British Columbia holdings, most- 
ly southwest of Spirit River, and is 
arranging to send in survey parties. 


International Acquires 
Yoakum Field Properties 


International Petroleum Corp., 
Houston, has acquired gas and dis- 
tillate producing properties in South 
Yoakum field, DeWitt and Lavaca 
counties, Texas, in a three-way deal 
involving about $1,000,000, F. M. Cor- 
zelius, president, has announced. 

The properties originally were ac- 
quired from Pure Oil Co. by the Tex- 
olene Transport Co., Inc., New York, 
and then resold to International Pe- 
troleum. 

The trade involved 3,065 acres of 
leases, four producing wells and one 
drilling well. 


Moore Succeeds Jennings 
On Shortages Committee 


WASHINGTON. — Wiley Moore, 
Woffard Oil Co., Atlanta, has been 
named a member of the NPC special 
supply committee to fill the vacancy 
created by the inability cf B. Brew- 
ster Jennings, Socony- Vacuum Oil 
Co., Ine., to serve. The group will 
make recommendations as to meas- 
ures that can be taken to minimize 
the shortage of oil products. 


191 





WORLD-WIDE 





OIL 


DEVELOP MEN a 


Exploration Play in Western Canada Calls 
Attention to Area's Potentialities 


To widespread exploratory play 

now under way in Alberta 
Province, western Canada, is focus- 
ing attention cf the petroleum indus- 
try cn the extensive potentialities of 
the region for development of new 
sources of cil and gas production. It 
is significant that although oil and 
gas have been produced in the prov- 
ince since 1914 and geological condi- 
tions over much cf the region long 
have been known to be favorable, no 
previous large-scale attempts have 
been made to exploit these poten- 
tiali ies. It thus is anticipated that 
out of the present exploration the re- 
gion will emerge as one of the most 
important producing areas of the 
Nerth American continent and go a 
long way toward alleviating Canada’s 
present cri.ical shortage of crude sup- 
ply. 

Previous exploration has been con- 
fined largely to the extreme southern 
and extreme eastern portions of the 
province. Althcugh in these districts 
producticn has been found in upwards 
cf 20 different areas, development in 
them, except Turner Valley field, 


by Neil Williams 


This article is the first of 
a series on Canada and the 
Rocky Mountain region by 
Neil Williams (right), engi- 
neering writer for The Oil 
and Gas Journal, who re- 
cently completed an ex- 
tended trip through those 
areas. With Williams on his 
visit to the new Leduc field 
is J. D. Gustafson (left), 
chief engineer, western di- 
vision, Imperial Oils, Ltd. 
Gustafson until recently 
was associated with Carter 
Oil Co. as division mana- 
ger, Mattoon, Ill. 


has been spasmodic and production 
generally limited to a relatively few 
wells. At present only eight of these 
have produced regularly, and in none 
can it be stated that productive po- 
tentialities have been fully exploited, 
either in their present producing hori- 
zons or in possible lower zones. 


In these fields exploration and de- 
velcpment generally have been re- 
stricted to the Lower Cretaceous 
sands and the Madison lime (Missis- 
sippi). However, both the Ellis sand 
(Jurassic) and the Devonian lime al- 
ready have been proved productive 
at several places and offer definite 


SUMMARY OF ALBERTA AND SASKATCHEWAN OIL FIELDS 


1947 


production 


(bb].) 
Conrad 


Accumu- 
lat.d 
production 
August 1 


No. No. 
producing wells 
wells drilling 


Gravity 
oil 
(°A.P.1.) 


Depth 
producing sands 


(ft.) . Producing formations 


potent 
th: ou; 
the pl 
opene 
dis cov 
Devor 
gas i 
only | 
aiaj 
the d 
field } 
hixe 
Midis 
hor ize 
depth 
Creta 
lime, 
Devor 
lie at 
erally 
lower 
well 
Par 
attacl 
tialiti 
tral } 
has | 
last I 
opme 
ada’s 
tant } 
ser\ 
Prior 
cover 
this | 
sente 
explc 
whicl 
exp 
ever 


119,192 500,266 26 17 0 
58,302 58 302 30.5 18 13 
322,927 592,962 10-20 104 12 
17,970 170,312 
36,096 209,161 25 13 1 


4,850-5.400 
3,000 
1,800-2,000 


Devonian 
Ellis sand (Jurassic) 
Lower Cretaceous 


”  PPetare 

Lloydminster .. 

3,300-3,500 Lower Cretaceous, Madi- 
son, Devonian 

Jefferson lime 

Lower Cretaceous 

Lower Cretaceous 


South Princess 
Red Coulee ... 
Taber ; 
Turner Valley: 
Shallow 
Limestone . 
Wainwright 
Vermilion 
M:sce.laneous 


18,126 38,849 
329,851 


749,451 


4,000 
0 2,500 
115,315 . 3,200 
3,277 
2,998,517 
9,733 
86,402 
3,599 


505,705 
84,134,942 
245,856 
926,456 
134,745 


3,000-5,000 

4,000-9,600 
2,200 
1,800 


Lower Cretaceou 
Madison lime 

Lower Cretaceou 
Lower Cretaceou: 
Lower Cretaceous 





Tctal 3,789,456 88,596,858 


THE OIL AND GAS JOURNAL 





poientialities for deeper development 
though the region. The former is 
the producing horizon of Conrad field, 
opened in 1944, and of the recently 
discovered Dunmore gas field. The 
Devonian has produced some oil and 
ga: in Princess-Steveville field, but 
on'y recently has been established as 
alajor potential producing zone with 
the development of the new Leduc 
fieid in the central plains region. 


Kixcept at Turner Valley, where the 
M:dison lime, the main producing 
horizon of that field, is found at 
depths of 4,000 to 9,600 ft., the Lower 
Cretaceous sands and the Madison 
lime, as well as the Jurassic and 
Devonian in the areas so far exploited, 
lie at relatively shallow depths, gen- 
erally above 4,000 ft. This leaves the 
lower potentially productive horizons 
well within the range of the drill. 

Particular importance is_ being 
attached at this time to the poten- 
tialities of the central and north cen- 
tral plains region, interest in which 
has been inspired by the discovery 
last February and subsequent devel- 
opment of Leduc field as one of Can- 
ada’s most impor- 
tant petroleum re- 


over a period of several years, there 
is every reason to assume that many 
additional fields will be found. 


Discovery of Leduc, located more 
than 200 miles from the nearest fields 
with the exception of comparatively 
shallow but large Viking gas field, 
about 150 miles east, precipitated 
the greatest regional lease and reser- 
vation play in Canadian history. The 
play, following a belt from 200 to 
250 miles from east to west, already 
has been extended in an almost solid 
block a distance of more than 300 
miles long from north to south and 
steadily is being extended not only 
northward but southward into the 
older exploited areas of the province 
in the south part of the basin. 


Companies Increase Holdings 


Within this belt acreage holdings 
of the various companies have been 
increased from less than 2,000,000 
acres, under lease or reservation prior 
to the Leduc discovery, to a present 
figure of more than 23,000,000 acres. 
With the play continuing active, this 
figure is being increased at an aver- 
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age rate of more than 1,500,00 acres 
monthly. 

Following up the lease and reser- 
vation play, an intensive wildcat 
drilling program has been inaugu- 
rated. Within a 75-mile radius of Le- 
duc, tests are drilling on 15 different 
blocks. These are exclusive of the 13 
rigs now running in Leduc field, 
which would make a total of 28 ac- 
tive operations in the central plains 
region. Principal objective of all of 
them is the Devonian formation from 
which the Leduc field is producing. 
At Leduc this formation is topped 
at depths of from 4,200 to 4,500 ft. 
with production being found in two 
zones at depths of 4,500 to 5,400 ft. 


Leduc Field Spreads 


In the meantime, the productive 
area of Leduc field has been extended 





serves to date. 
Prior to the dis- 
covery of Leduc, | 
this region repre- 
sented a vast un- 

explored region in ‘ 

which no drilling AA MUSKEG 
exploration had 
ever been under- 
taken except for 
a few _ shallow 
tests. 

Geologically, the 
region lies within 
the Alberta syn- 
tlines, a major 
structural feature 
dipping from its 
pre-Cambrian 
shield several hun- 
dred miles east to 
the Rocky Moun- 
tain foothills up- 
thrust several 
hundred miles to 
the west. In it, 
based on geo- 
physical and geo- 
logical surveys 
ani extensive 
core-drilling pro- 
grams which have 
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Japanese Being Taught 
Production Methods 


= a program designed to make 
Japan at least 50 per cent depend- 
ent upon its indigenous crude-oil 
production, Lt. Col. Hubert G. 
Schenck, former geologist for Stand- 
ard Oil Co. of California and now 
chief of Japan’s natural-resources 
section under General MacArthur, 
has stated that plans are under way 
to teach the latest exploration and 
production techniques to the Japa- 
nese. 

Leo W. Stach, formerly a geologist 
with Australian Petroleum Co., will 
work directly under Schenck on this 
program. As a primary step, Stach 
has decided on certain locations for 
drilling along the western slope of 
Yabase field, north of Niigata. 

To date, approximately 12 wells 
have been completed in the stepped-up 
‘petroleum exploration and develop- 
ment program. These wells were 
drilled to depths of about 3,500 ft. 
The daily potential of the first of 
these 12 wells, which was brought in 
last September, was 135 bbl. Before 
the war, Japan’s crude-oil production 
supplied less than 15 per cent of the 
country’s needs. However, during 
those years immediately before the 
war, Nippon’s war machine made 
extraordinary demands — demands 
which are a great deal less today. 

According to geologists attached to 
the Allied Supreme Command, a 
program will get under way the first 
of next year to develop an area on 
Japan’s western coast. Operations are 
scheduled to start on a 9-mile forma- 
tion off Hokkaido. Japanese once 
started operations here but aban- 
doned them when a gas cap blew up 
a drilling rig. 

Most of the oil wells in Japan today 
are strippers, with daily production 
approximating 6 bbl. or less. These 
are located largely in the Maki and 
Gotsu fields. 


Anglo-Iranian’s August 
Output Sets New High 


Anglo-Iranian Oil Co., Ltd.’s Aug- 
ust crude-oil output in Iran reached 
another new high, with a production 
of 2,056,000 tons, or 510,683 bbl. daily. 
This compares with the July output 
of 1,910,000 tons, or 474,419 bbl. daily. 

Anglo-Iranian’s total production 
from January 1 through August 31 
of this year is 13,365,000 tons, or a 
daily average of 423,500 bbl. This 
compares with a total production for 
the same period in 1946 of 12,724,000 
tons, or an average of 403,188 bbl. 
daily. 
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Southeastern Will Expand 


Mexico Offices, Duke Says 


Negotiations between Petroleos 
Mexicanos and Southeastern de 
Mexico, S.A., whereby the latter 
would engage in an oil development 
program in Mexico, are still being 
discussed, Gordon Duke, president 
of Southeastern, said in New York 
this week before leaving for an 
extended stay in Mexico City. 

Duke said he is planning to en- 
large offices of the Mexican company 
in order to handle projected oil well 
drilling operations there. The com- 
pany plans to step up its fuel-oil 
shipments to the U. S. Navy in 1948. 
Fuel oil shipments this year approxi- 
mated 300,000 bbl. 

John Blow, president of South- 
eastern Oil, Inc., the parent company, 
stated that only limited amounts of 
petroleum products are being shipped 
to Europe from Mexico. Duke is 
now board chairman of Southeastern 
Oil, Inc. 

Reliable reports indicate that Duke 
is seeking a somewhat different ar- 
rangement with Pemex than that 
already announced by J. Edward 
Jones. It is believed that Duke wishes 
to negotiate a deal whereby he would 
have the right to dispose of a percent- 
age of any crude oil he might discover 
and not act solely as a drilling con- 
tractor. 


New Iran Oil Company 
Excludes Foreigners 


Formation of a wholly owned Iran- 
ian company to carry on exploratory 
activities for oil 100 miles south of 
Tehran, reportedly has been an- 
nounced by Abbas Massudi, Iranian 
Parliamentary Deputy. 

Capitalized at approximately $32,- 
000,000, the company, presumably is 
the Levantour Co. of Tehran, which 
previously told the president of the 
Iranian Parliament that it had suf- 
ficient capital to undertake a costly 
exploratory program. 

When the Iranian Parliament repu- 
diated the program for a joint Soviet- 
Iranian Oil Co. (of which Russia 
would hold 51 per cent interest), 
October 23, the Parliament also for- 
bade the granting of any further oil 
concessions to outside interests and 
the formation of any oil company with 
foreign shareholders. 

Furthermore, the Iranian Parlia- 
ment directed the Government to 
prepare a survey within 5 years of 
the possible oil-bearing regions of 
the country. 


Venezuela Survey Maps 
Being Prepared for Gulf 


Map compilation work is now being 
done by Fairchild Aerial Surveys, 
Inc., on a 42,000 sq. mile survey com- 


pleted for Gulf Oil Corp. in Vene.- 
zuela’s state of Apure. The aerial 
magnetometer used in this work is 
the one developed by Gulf Research 
& Development Co. 

Fairchild also has just started a 
50,000 sq. mile airborne magnetometer 
survey for Gulf in Colombia. 


Greenland, Arctic Canada 
Oi! Discoveries Reported 


Oil fields have been discovered on 
Nugsuak Peninsula in Greenland and 
on Peary’s Land in Arctic Canada 
by a Danish geological expedition, it 
has been reported. 

Both discovery areas are marked by 
“mud volcanoes” which are charac- 
teristic of fields in other parts of the 
world. It is the first discovery made 
in either Greenland or Peary’s Land. 
Nugsuak Peninsula covers an area 
one-half the size of Denmark itself. 


Phillips Begins Movemeni 
Of Venezuelan Production 


Approximately 2,000 bbl. a day of 
21°-23° A.P.I. gravity crude oil is 
now being sold by Phillips Venezue- 
lan Oil Co. to Cia. Consolidada de 
Petroleo, an affiliate of Sinclair Oil 
Corp. This is Phillips’ first Venezue- 
lan production to be marketed and 
comes from the Travieso block where 
three rotary rigs are now operating. 

The crude will move through Sin- 
clair’s pipe line after being trans- 
ported from a feeder line connecting 
with the purchaser’s main trunk line 
which carries the crude to Puerto la 
Cruz, an ocean terminal approxi- 
mately 100 miles distant. 

Phillips’ production comes from 12 
producing wells on one of the five 
blocks of acreage held in Eastern 
Venezuela. : 


Maort Official Sees 
Nationalization of Oil 


An official of the Hungarian-Amer- 
ican Oil Co. Maort recently expressed 
the belief that the Hungarian Gov- 
ernment was considering nationaliza- 
tion of the company’s southwestern 
Hungarian oil fields. This view was 
expressed after the recent order by 
the Government’s supreme economic 
council that the company increase its 
production by 2,000 tons monthly, 
from 43,000 to 45,000 tons, and de- 
creed that hereafter all exports and 
imports of oil and oil products would 
be a state monopoly. 

The Communist press thas charged 
that ‘the shortage of gasoline in Hun- 
gary was due to Maort’s refusal to 


. increase production. Company offi- 


cials say that the government made 
commitments with other countries 
“which it is now finding out it can- 
not fulfill.” 

Maort is principally owned by 
Standard Oil Co. (N.J.) 
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Prominent at the Mid-Year Regional Meeting, A.A.P.G., at which the South Texas Section was host, were, left to right: William H. Spice, 
Jr. consulting geologist of San Antonio, chairman of the technical program committee; Robert N. Kolm, Atlantic Refining Co.. San An- 
tonio, chairman of the general committee: Guy E. Green, Santa Clara Oil Co., president of the South Texas Section; L. F. McCollum, 
coordinator of producing activities, Standard Oil Co. (N. J.), New York, featured speaker: Bruce Scrafford, consulting geologist, San An- 
tonio, chairman of the publicity committee; and Thornton Davis, consulting geologist and operator, San Antonio, chairman of hotels and 
housing committee 


Southwestern Geologists Consider 


World-Wide Developments 


by George Weber 


Spe ANTONIO.—Geologists attend- 
ing the fourteenth annual meeting 
of the South Texas section and the 
midyear regional meeting of the 
American. Association of Petroleum 
Geologists were reminded last week 
that the American geologist faces 
much greater responsibilities and op- 
portunities in the future discovery of 
oil on a world-wide as well as nation- 
al scale, 

Addressing the meeting, L. F. Mc- 
Collum, coordinator of producing ac- 
tivities for Standard Oil Co. (N. J.), 
cutlined the desperate need for oil in 
the rehabilitation of war-torn coun- 
tries superimposed on steadily mount- 
ing demands from the United States 
and all other countries of the world. 

He cited the key position of the 
United States oil man, who must bring 
into production the estimated 50 
billion barrels of potential domestic 
reserves and who must continue to 
lead in the discovery of nearly 500 
billion barrels of oil believed to exist 
in the remainder of the earth’s sedi- 
mentary areas. 

The joint meeting, November 5-8, 
was attended by 571 Southwest geol- 
ogists. It included four technical ses- 
Sions, three inspection trips to local 
plants, and a day-long field trip 
through producing areas of four coun- 
ties south of the city. 

At the opening session, A.A.P.G. 
President C. E. Dobbin, Denver, out- 
lined the association’s programs and 
Meetings for the near future. J. T. 
Lonsdale, director of Texas Univer- 
Sity’s Bureau of Economic Geology, 
outlined Texas’ national leadership 
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in the value of mineral resources 
produced, pointing out that its petro- 
leum and natural gas have comprised 
nearly 90 per cent, or over 14 billion 
dollars worth, to date. 

The growing importance of gas pro- 
duction in South Texas was noted by 
William H. Spice, Jr., in reviewing 
recent developments in that area. The 
expansion of gas reserves was further 
cutlined by Fred P. Shayes, Union 
Producing Co., Beeville, who pre- 
dicted that new development would 
exceed wiihdrawals in the area for 
several years. His estimates of cur- 
rent reserves in Railroad Commission 
Districts 1, 2, and 4 totaled, in millions 
of cubic feet: 16,295,900 of nonasso- 
ciated gas; 5,589,100 of associated gas 
and 1,431,304 cf solution gas—a grand 
total of nearly 23% trillion cubic feet. 


Field Studies 


Regional and field studies occupied 
a sizable share of attention at the 
technical sessions. A comprehensive 
discussion of the structural and strati- 
graphic development of Jurassic sedi- 
ments in the northern and northwest- 
ern Gulf Coast regions, embracing 
parts of Louisiana, Arkansas, Texas, 
and New Mexico, was presented by 
Henry J. Morgan, Jr., Dallas. 

Field studies of trends and indi- 
vidual pools included the important 
new Edwards lime trend opened in 
Atascosa County in the Imogene, 
Charlotte and Jourdanton oil fields, 
the shallow Wilcox fields of South 
Texas, the Slick-Wilcox field of De- 
Witt and Goliad counties, and the 
major Seeligson field, whose discov- 


ery has led to the development of the 
greatest area of oil and gas production 
in the Texas Gulf Coast, believed by 
many to rank second only to East 
Texas in reserves. 


Formation Water Studies 


The role of water in the discovery 
and production of oil received con- 
sideration in two papers read in the 
closing session. Dale Brown, San An- 
tonio geologist, outlined types and 
characteristics of water found in most 
oil and gas reservoirs. Hydrology as 
a tool for correlating formations in 
the absence of normal means, and for 
identifying water intrusions into wells 
from other than producing horizons 
was explained. The importance of 
proper control of meteoric water 
drives was stressed as a primary req- 
uisite in recovering maximum petro- 
leum from reservoirs showing water 
drives. 

In a report. dealing with laboratory 
flow measurements using fresh wa- 
ter, salt water, and air, Karl H. 
Schmidt, San Antonio, revealed 
marked differences in permeability 
determinations by the three methods, 
due to the variation in relative per- 
meability to the different fluids. He 
suggested that, because of the pres- 
ence of interstitial water in produc- 
ing formations, determinations using 
water should show more accuracy 
than those obtained by normal air 
flow methods. 

An able critique of geophysies in 
South Texas was presented by Paul 
Weaver, Houston, who outlined the 
region’s part in development of all 
exploratory methods. Calling atten- 
tion to the need for more intensive 
and more careful surveying, he stated 
the belief that although South Texas 
has been “shot over” an equivalent 
of two times, there still remain impor- 
tant structures to be revealed by bet- 
ter geophysics. He compared South 
Texas with South Louisiana where, 
he said, new fields were being dis- 
covered after double the survey cov- 
erage. 
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Pictured above, left to right, are Martin Van Couvering, consulting geologist, retiring presi- 
dent of the Pacific Coast Section of the American Association of Petroleum Geologists; Wil- 


liam P. Winham, Standard Oil Co. of California, newly elected president; and Harvey W. 
Lee, Union Oil Co., new vice president 


More Than 500 Attend Joint West 


Coast Annual Fall Meeting 


by Herndon David 


EpASAREMA, Calif—Establishing a 

record attendance for recent years, 
more than 500 geologists and geo- 
physicists gathered at the Hunting- 
ton Hotel here November 6-7 for the 
annual joint fall meeting of the Pa- 
cific sections of the American Asso- 
ciation of Petroleum Geologists, the 
Society of Exploration Geophysicists, 
and the Society of Economic Paleon- 
tologists and Mineralogists. 


Arranged by committees under the 
chairmanship of James C. Kimble for 
the A.A.P.G., Curtis H. Johnson for 
the S.E.G., and W. H. Corey for the 
S.E.P.M., the combined program of 
the convention consisted of a total of 
seven technical sessions and embraced 
28 technical papers. 

Feature speaker of the meeting 
was Dr. E. DeGolyer, Dallas, who 
critically examined the theories of oil 
occurrences from the time of an- 
nouncement of the anticlinal theory 
to the present and studied carefully 
the method of discovery of many ex- 
isting oil fields. While in many in- 
stances the exploration instruments 
and methods in use today have been 
effective, DeGolyer said, “Unless 
some effective and sure-fire method 
of locating stratigraphic and other 
types of reservoirs is evolved in the 
near future, exploration will probably 
revert back to a basis of good geology 
and random drilling.” 
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Members of the A.A.P.G. assembled 
for two sessions to hear a six-paper 
symposium on the occurrence and 
production of oil from fractured rocks 
in California; a third session devoted 
to papers summarizing geology and 
exploration in the Sacramento and 
Salinas valleys, a paper on the cost of 
exploration in California, and a paper 
on oil and gas prospects in Washing- 
ton and Oregon; and a fourth session 
devoted entirely to DeGolyer’s talk 

William P. Winham, manager of 
exploration, southern district, of 
Standard Oil Co. of California, was 
elected president; Harvey W. Lee, 
Union Oil Co., was elected vice pres- 
ident; and Pete Gardette, General 
Petroleum Corp., secretary-treasurer. 

Pacific Coast members of S.E.G. 
met for only two technical sessions, 
held during the opening day and dur- 
ing which 15 technical papers were 
presented. 


S.E.G. to Form Chapter 


While the S.E.G. does not have a 
Pacific section, society members in 
the area took initial steps at a lunch- 
eon meeting toward formation of such 
a chapter. Milton C. Born, Amerada 
Petroleum Corp., was appointed tem- 
porary chairman, and Curtis H. John- 
son, General Petroleum Corp., and 
Loring V. Snedden, The Texas Co., 
were appointed as a committee to 


draw up a constitution and by-) ws, 

The S.E.P.M. held only one se< on, 
during which A. T. Lee, Barnsda!| Oj] 
Co., was elected president, and iss 
Zilda Cross, Wilbur Ranking Con- iIt- 
ing Co.; secretary-treasurer. 

At this session Dr. Earle Me, ers. 
University of California at Berk: ‘ey, 
discussed the paleogeographic fac: ors 
of foraminiferal ecology, inclu: ing 
depth, distance from shore, and s:di- 
mentary conditions. He then attenipt- 
ed to apply these factors in the ecol- 
ogy of living foraminifera to envi:on- 
mental significance of fossil fora- 
minifera. 

In another talk, Dr. Parker Trask, 
Division of Mines, California State 
Department of Natural Resources, 
summarized briefly what is known 
about recognition of strata as poten- 
tial oil source rocks. 


Supply of Liquid Fuels 
Assured, Chemists Told 


TROIT.— Recent developments 

in the synthesis of liquid hydro- 
carbons by extension of the Fischer- 
Tropsch process insures the country 
and the world of an adequate sup- 
ply of liquid fuels for hundreds of 
years to come, an estimated 2,000 of 
the nation’s leading chemists and 
chemical engineers were told here 
this week. 

J. R. Latta and S. W. Walker, 
technical representatives of Stano- 
lind Oil & Gas Co. and associated 
organizations, told chemists attending 
the annual meeting of the American 
Institute of Chemical Engineers that 
the two units now under design and 
construction will produce 6,500 bbl. 
daily of liquid fuels or a total of 
8,000 bbl. per day of liquids from 
carbon monoxide and hydrogen de: 
rived from natural gas or coal or 
other organic materials. 

H. H. Storch, chief of the Bureau 
of Mines synthetic liquid fuels re- 
search and development division, 
said the chemical principles are 
being made economical by two new 
developments by American engineers 
—the fluid catalyst technique and 
the new technology for and the pro- 
duction of cheap high-concentration 
oxygen. 

Dr. Albert B. Newman, professor 
of chemical engineering at City Col- 
lege of New York, was elected pres- 
ident to succeed Charles M. A. Stine. 
Other new officers are F. J. Curtis, 
vice president of Monsanto Chemical 
Co., vice president, and C. E. Delong, 
consulting chemical engineer, ew 
York, treasurer. Stephen L. Tyler 
was reelected executive secreta! 

M. C. Molstad, University of Penn- 
sylvania; John J. Healy, Jr., Mon- 
santo Chemical Co.; William T. Nic 
ols, Westvaco Chlorine Products ©0., 
and William I. Burt, B. F. Goodrich 
Chemical Co., were elected direc! 0's. 
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Tankers Next for Wherry 


ASHINGTON.—Having “run his 

swab” through the Trans-Arabian 
pipe export license and brought up 
some tanker mud, Sen. Kenneth S. 
Wherry of Nebraska plans to go full- 
speed ahead with his effort to find 
out what’s what in the administra- 
tion’s tanker program. 

High officials of the Government 
have been invited to present them- 
selves for questioning by Wherry’s 
Small Business subcommittee Novem- 
ber 14. Included in that group are 
the membership of the Maritime 
Commission, Secretary of National 
Defense James Forrestal, Secretary 
of the Navy John L. Sullivan, Un- 
dersecretary of State Robert A. 
Lovett, John R. Steelman, assistant 
to the President, and Capt. Granville 
Conway, the President’s coordinator 
of emergency export programs. 


Out of his investigation into the 
export license granted for the Saudi 
Arabia pipe line, which drifted into 
a study of the tanker situation, 
Wherry has reached the conclusion 
that the two have a connection. He 
believes that if tankers are short, 
export of pipe for the line was wrong, 
and that if tankers are not short, the 
pipe export still was wrong. 

But Wherry is most deeply irked 
by the failure of the administration 
to heed his demands that no more 
tankers be sold to foreigners. ‘His 
heaviest ammunition—a letter to 
President Truman October 28 and 
another to the Maritime Commission 
two days later, asking that sales be 
postponed, and a threat the following 
day to ask Senate and House leaders 
to force the suspension of sales, 
apparently failed to penetrate the 
armor of the White House. 


Marshall Plan Methods 


BECAUSE of the inflationary pos- 

sibilities of the European aid 
program, almost as much attention is 
centered on the manner in which it 
will be carried out as on the actual 
amount of relief which the United 
States will have to provide. 

Here is how it is viewed by the 
Ha’ riman committee: 

The cost of the program can be cut 
from the approximately $22,000,000,- 
000 estimated by CEEC to between 
$12.:00,000,000 and $17,000,000,000, 
and should be financed out of taxes, 
hot out of borrowing. 

Aid to Europe should be on a 
yea: -to-year basis, subject to constant 
Vigi! int review by Congress. 

Mcans will be required to make 
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available goods that are in short 
supply. Voluntary measures should 
be relied upon wherever possible; 
otherwise it will be necessary to 
establish priorities to insure the 
availability for export of limited 
amounts of the items most critically 
needed, and possibly limited orders 
to control consumption of critical 
materials. 

Administration of the program 
should be vested in a new, independ- 
ent agency, the head of which would 
be appointed by the President and 
confirmed by the Senate, with a 
board of directors representing the 
departments most concerned with the 
program. 

The board should have power only 
to establish and adjust general poli- 
cies within the framework of congres- 
sional action. 

At the Capital, however, a slightly 
different set-up has been recom- 
mended by a special House commit- 
tee on foreign aid, which probably 
is more representative of congres- 
sional thinking. 

This provides for an eight-man 
bipartisan government corporation to 
manage both the emergency and long- 
range programs, which would direct 
the purchasing of food, fuel, and 
fertilizers, screen requests for aid, 
allocate supplies for export, and de- 
termine the price recipient countries 
would pay. 

The European governments would 
be expected to pay for supplies in 
either dollars or their own currencies. 

A Foreign Aid Council, topped by 
the Secretary of State and including 
high officials of all government agen- 
cies concerned with foreign aid, 
would coordinate the programs of the 
corporation. 

European requirements for aid in 
capital goods, equipment, and: raw 
materials would be handled through 
the International Bank for Recon- 
struction. and Development and the 
Export-Import Bank. 


Middle East Study 


Nee growing importance of the 
Middle East is recognized in 
a specialized course of study initiated 
by the School of Advanced Interna- 
tional Studies. Dr. John A. Loftus, 
former chief of the State Department 
petroleum division, is a member of 
the faculty. 
The school, 


financed by grants 
from some 40 business concerns in- 
terested in international trade, in- 


cluding several oil companies, has 
been engaged during the past 4 years 


in practical training in foreign affairs 
for graduate college students plan- 
ning to enter the Government foreign 
service or foreign trade. 

Loftus, who was with the State 
Department from 1943 until last 
month, will give courses on interna- 
tional trade and international finance 
and a seminar on_ international 
economics. 

The new course on the Middle 
East will run 1 to 3 years, and next 
year will cover, among other things, 
industrial activities of the area, in- 
cluding petroleum. 


Controls to the Fore 


| goraaeiadgmbage observers in Washing- 
ton see in proposals for the reim- 
position of controls to implement the 
Marshall plan a back-door effort on 
the part of New Dealers still surviv- 
ing in the Capital to return to a con- 
trolled economy. 

Major battle in the special session 
of Congress, they predict, will not 
be over the Marshall plan, itself, but 
over the controls which President 
Truman is expected to request. 

There are still many New Dealers 
in Washington, a large proportion 
of them in the government service 
itself. Many of them hold positions 
in which they would be consulted by 
the men engaged in preparing reports 
for the. President, and it is charged 
their thinking has been reflected in 
the recommendations which are now 
before the President. 

Only 2 years ago, the foremost 
problem was the maintenance of our 
economy in a widely predicted de- 
pression, and the “full employment” 
bill was introduced in Congress so 
that the Government could act if 
industry began to slow down. Today, 
the very opposite problem is the 
major worry—the prevention of 
further inflation. 

With former wartime price admin- 
istrators Chester Bowles and Leon 
Henderson recent visitors at the 
White House, industrial observers 
feel they have ground for their be- 
liefs of another “New Deal drive.” 

They believe the first step will be 
to impose controls on basic products, 
including steel, and that this will so 
disrupt the economic pattern that it 
will be followed by price controls 
and other restrictions, Unlike the 
wartime pattern, however, the new 
controls would be aimed at the pro- 
ducer level rather than the general 
public, and a supporting argument 
would be that they thus would af- 
fect only a small segment of the 
population. 
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Military-Products Requirements 


Show Gain During October 


ASHINGTON.—M ilitary petro- 

leum requirements were increased 
by 2,085,000 bbl. during October and 
now total 117,524,000 bbl. for the cur- 
rent fiscal year, it was reported No- 
vember 5 by Acting Chairman H. W. 
Page of the NPC committee on mili- 
tary and government petroleum re- 
quirements. 


During the month requirements for 
aviation gasoline for the current half 
of the year were cut back 383,000 
bbl. but increased by 1,756,000 bbl. 
for the first half of 1948. The other 
increases were all in requirements 
for 1947 and included 360,000 bbl. of 
motor gasoline, 65,000 bbl. of Navy 
diesel, 12,000 bbl. of other diesel and 
burner oil, and 275,000 bbl. of Navy 
special fuel oil. 


Page reported that during October 
industry offers for the current period 
increased 812,000 bbl. but that mili- 
tary are still short of requirements 
by 7,216,000 bbl. 

Only in the case of aviation gaso- 
line has the military been able to 
secure all requirements. Asking for 
9,009,000 bbl., the report showed, of- 
fers were made of 9,382,000, or 4.1 per 
cent more than needed. 

In other classifications, the follow- 
ing percentages were offered: diesel 
and burner fuel, 97.3; motor gasoline, 


92.5; kerosine, 98.6; Navy diesel, 70.1; 
Navy special fuel oil, 85.1; and heavy 
fuel oil, 89.9. 

Total requirements now stand at 
57,186,000 bbl. for the 6 months end- 
ing December 31, and 60,338,000 bbl. 
for the first half of 1948. 

Requirements by products will vary 
considerably between the two halves 
of the year, it was shown. Thus, 
while 9,009,000 bbl. of aviation gaso- 
line were scheduled for the current 
half, 13,066,000 bbl. will be required 
in the final 6 months. 

Other comparisons between the 
current and final 6 months include, 
respectively: motor gasoline, 7,292,- 
000 and 6,848,000; kerosine, 517,000 
and 478,000; Navy diesel, 9,437,000 
and 9,372,000; other diesel, 927,000 
and 750,000; Navy special fuel oil, 
23;975,000 and 23,700,000; and heavy 
fuel oil, 6,119,000 and 6,124,000. 

Page said total requirements from 
the West Coast now stand at 17,543,- 
000 bbl. for the last half of this year 
and 17,909,000 bbl. for the first half 
of next; inland, 1,599,000 and 2,204,- 
000 bbl. respectively; Gulf, East 
Coast and Caribbean, 25,563,000 and 
27,744,000; and Persian Gulf, 12,481,- 
000 in each period. 

First bids on military requirements 
for the 1948 half year were opened 
November 10. 


Navy Asks Extension of Elk Hills Reserve 


ASHINGTON. — Convinced 
the oil pools underlying the Elk 
Hills petroleum reserve extend far 
beyond its present confines, the Navy 
has asked Secretary of the Interior 
Krug to extend the reserve area by 


that 


7,000 acres, of which 2,480 acres 
would be public domain and 4,320 
lands owned by Standard Oil Co. of 
California. 

The extension was asked as a re- 
sult of exploration which indicates 
that the productive areas of both the 
shallow zone and the Stevens zone 
extend beyond the reserve to the 
south and west, respectively, and the 
latter also may be found to extend 
to the northward. There also are in- 
dications of more than one geologic 
structure in the Stevens zone within 
the present limits of the reserve. The 
Navy already has a well capable of 
producing 2,000 bbl. daily, near the 
limit of the reserve in the direction 
the pools are believed to run. 

The request to the Interior De- 
partment for extension of the reserve 
was represented as essential both to 
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protect against future drainage and 
to permit drilling to define the lim- 
its of the oil-bearing strata outside 
the present boundaries. 

The Navy’s request, which may be 
the subject of hearing by the Inte- 
rior Department, calls for the with- 
drawal for exclusive use of the Navy 
of all the public lands within the 
area sought, pending more complete 
exploration which it is estimated will 
require about 4 years. 

Standard is understood to be vio- 
lently opposed to extension of the 
reserve, but reference to the unit 
plan contract under which it is now 
operating indicates that the Navy 
has complete control of the situation. 

An unofficial estimate of the re- 
coverable oil within the limits of 
the present reserve is in the vicinity 
of 750,000,000 bbl., but studies indi- 
cate the possibility that the content 
of the oil pool in the western part 
of the reserve may be greater in the 
area it is proposed to add than in 
the reserve itself. 


Present production is 8,260 bbl. 


daily, of which 7,433 bbl. is for en- 
gineering tests under the program to 
keep the field in stand-by condition, 
254 bbl. drainage, and 573 bbl. from 
exploratory wells in the deep zone. 
It is estimated, again unofficially, 
that in case of need a daily produc. 
tion of about 100,000 bbl. could be 
developed quickly in the presently 
proved area. 


Thompson Says Middle 
East Control Essential 


The control of the oil reserves of 
the Middle East by the United States 
and its allies is essential to world 
peace, Chairman Ernest O. Thomp- 
son of the Texas Railroad Commis- 
sion, said last week in an address be- 
fore the Houston Traffic Club. 

“This oil,” he said, “can spell the 
difference between freedom and slav- 
ery. Americans should know that this 
Middle East oil is our safety secur- 
ity against all assaults. With this oil 
we can defend our freedom.” 

Thompson. also advocated a plan 
for state-supported research to find 
the best way for recovering hidden 
oil in old fields which are no longer 
producing. He suggested that the 
state hire 50 engineers at $200 a 
month to do research at various state 
schools. 


Annual P.E.P.A. Meeting 
Set For November 20-21 


The nineteenth annual conference 
of the Petroleum Electric Power 
Association will be held at the Rob- 
ert Driscoll Hotel, Corpus Christi, 
Tex., November 20-21. 

Included in the papers to be pre- 
sented in the 2-day session are the 
following: “Modern Pipe Line Elec- 
trification,” D. H. Levy, general su- 
perintendent, telegraph and _ tele- 
phone, Magnolia Pipe Line Co, 
Dallas; “This Production Business,” 
John G. Calvert, district petroleum 
engineer, Humble Oil & Refining Co, 
New London, Tex.; and “Operation 
of Tennessee Gas Transmission Co.,” 
G. R. Rice, vice president, Houston. 


Texas Co. Seeks Permit 
For Gulf Exploratory Work 


The Texas Co. has applied for a 
War Department permit to make tem- 
porary installations for use in con- 
nection with seismographic operations 
in the Gulf of Mexico off the Lou- 
isiana Coast. 

Operations are to be conducted 
within an area about 70 miles ‘ong, 
easterly and westerly, extending 
about 10 miles channelward from the 
shore line, to a point about 8 miles 
southeast of Grand Isle, in Plaque- 
mines, Jefferson, and Lafourche par- 
ishes. 
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Principal speaker on the first day’s 






















r en- dinner period was W. J. Arnold, as- 
1m to sistant vice president of Pure Oil Co., 
‘ition, who spoke on “The Petroleum Indus- 
from try Public Relations Program.” In his 
zone, talk Mr. Arnold said, “In spite of the 
vially, decrease in price, our present-day 
odue- motor fuel is a vastly improved prod- 
ld be uct.” He stated further his conviction 
sently is “that only through a free com- 
petitive economy can continuous ad- 

vancement be assured.” 

Presented at the meeting’s morning 
session, November 7, were two papers 
cn lubricants for light aircraft en- 
gines and one on valve problems. 

re First of the papers, “Evaluation of 
ste - Light Aircraft Engine Lubricants,” 
e- id was coauthored by W. J. Backoff, 
a N. D. Williams, K. Boldt, and J. G. 
10mp- Hall, all of whom are associated with 
* Pure Oil Co. Concerning a similar 
= if , ’ subject was the second paper, “Lu- 
. Some of the National and Mid-Continent Section officers of The Society of Automotive brication Problems Encountered in 
Il the Engineers at one of the dinner meetings held by the Society last week in Tulsa were, Light Plane Engines,” by C. T. Do- 
te left to right: Dan Cupit, vice epee of - meat ot es tage - tg ve man, Aircooled Mot ors, inc. Lest co 
ak chairman; J. M. Campbell, vice — ys uels - u mont Se ing: pos ‘ the forenoon period was “Some As- 
‘is oil membership chairman and C. T. Dorman, vice president, aircraft engineering pects of Valve Burning and Sticking,” 
by J. A. Newton, Thompson Products. 
plan The period Friday afternoon was 
. find Ten Papers Feature Annual S A E given over to motor oils. First of the 
, ea@eas8 two papers presented was by W. L. 
\idden 
longer Van Horne, Rohm and Hass Co., on 
t the Preparation and Properties of High 
200 a ie x Viscosity Index Motor Oils.” Van 
: tiie Fuels and Lubricants Meeting Horne’s paper discussed oil-soluble 
: polymers and presented some inter- 
esting viscosity data on various motor- 
oil blends. An exhaustive report on 
by R. B. Tuttle operations of the automobile in cold 
J regions was given in the paper, “Sub- 
MORE than 500 representatives from CRC vapor lock test programs con- . © Wee Gone tee tbe 
erence the petroleum, automotive, and ducted on ordnance vehicles.” H C. Mougey, General Motors Corp. 
Power @ aviation industries met in Tulsa, No- The second paper of the morning Closing the meeting was. the talk 
. Rob- fj Vember 6-7, to attend and participate was “Storage Stability of Gasolines 1. % 'o ‘Witison, editor of The Oil and 
‘hristi, [J in discussions on fuels and lubricants. in Automotive Fuel Systems,” by J. A. Gas Journal. Mr. Willson’s subject 
Sponsored by the Fuels and Lubri- Bolt, research department, Standard “The Geograph : f Oil.” is the b ex 
suri i - Oil Co. (Ind.). This paper was a re- raphy Of Ui, 1s Wie Case 
e pre- fj cants Activity of the Society of Au : +r for an article scheduled in the Inter- 
re the [j tomotive Engineers, Inc., with the port of gasoline additives groups of | 4.004) sactiies of the Hatemher 
i ietv’ id- - CRC Motor Fuels Division, Coordinat- - , 
Elec- J Cooperation of the Society’s Mid-Con- ° , . issue of The Oil and Gas Journal.” 
al su- f@ tinent section, the meeting is held ing Research Council. 
tele- annually. Designed principally to pro- Diesel-Fuels Papers 
. vide a clearing house for research and Mississippi Rules on 
iness,” development findings of refinery Papers presented at the afternoon G li T Q ti 
-oleum processing engineers _ eae a ns hae os day dealt — asoline iax \Wuestion 
and aviation engineers, the S.A.E. Na- iesel fuels. The first was a report by , ES RRS apes 
ad tional Fuels and Lubricants meeting W. G. Ainsley, Sinclair Refining Co.; po ee ee ped 
1 Co,” makes available to the various indus- W. J. Carthaus, Deep Rock Oil Co., on gasoline shipped into the state ap- 
suston. tries many important reports and dis- and C. R. Ridgeway, Pure Oil Co. This plies only to the amount received 
; cussions on the two subjects. coauthored paper, “Progress Report at avr i Whe eure diate oe 
Ten technical papers were included on the CRC Diesel Fuel Program,” The set ps mare An m at Maa 
t in the program for this meeting, included with other data a summari- peliliina ‘he h: ‘iia. tale waledaad 
| which began Thursday morning with zation of the group’s survey on diesel- Sven thawing . Tes. tad 2 4 
lork a paper by Gilbert Way, of Ethyl fuel requirements. Also on the after- pen ah : oes ths , pea os 
Corp. Presented under the title of noon period was the paper, “Naval ne me ge hogs y g 
for @ @ “Practical Considerations in the De- Experiment Station Experience with ®™ount of taxes to be paid. 
e po sign of Motor Vehicle Fuel Systems Diesel Oils,” in which W. F. Joachim, 
» oO for Freedom from Vapor Lock,” Mr. W. E. Robbins, M. S. Gordon, and . ‘ 
rations @ Way's paper pointed out some of the TT. G. Timberlake, all of the U. S. Postings Raised ; 
B LOU remedial measures believed necessary Naval engineering experiment sta- Pan American Production Co. has 
aia to reduce vapor lock in automotive tion, participated. In this paper the revised its gravity scale postings in 
Bucs equipment fuel systems. authors described test methods and the Manziel field, East Texas, with 
s long, With further reference to auto- procedures employed in evaluating the top price in the field now being 
a motive fuel systems, Way said: “That a large number of diesel oils under $2.10 a barrel for 39° gravity and 
om +a the virtual elimination of vapor lock consideration for final and unquali- above. The new posting begins at 
Rae can be accomplished, by good fuel fied approval. The report shows that $1.66 a barrel for below 18 ay 
system design and adequate pump only 20 of the 79 oils considered were Formerly the posting ended at $1.90 


Capacity, was demonstrated in the recommended. for 29 gravity and above. 
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Bates Heads Sun’s New 
Research Department 


R. JOHN R. BATES, who has 

been selected to head Sun Oil 
Co.’s newly created research depart- 
ment, is a 44-year-old expert with a 
brilliant academic background. 

Since 1944 he has served Sun as 
assistant to the vice president in 
charge of manufacturing. He joined 
the company in 1942 to work on the 
production of essential military pe- 
troleum products. Previously he had 
been director of research for Cat- 
alytic Development Co., operating 
subsidiary of Houdry Process Corp., 
which at that time was concerned 
with the early commercial applica- 
tion of the Houdry catalytic cracking 
process to the manufacture of high- 
octane gasoline. 

Bates received his early education 
in private schools in the United 
States. He won a scholarship to Am- 
herst College, from which he re- 
ceived an A.B. degree in 1924. 

He received three fellowships at 
Princeton University, receiving his 
M.A. in 1925 and his Ph.D. in 1927. 
He was a national research fellow, 
Johns Hopkins University, 1927-23, 
and an international research fellow, 
University of Berlin, 1928-29. He be- 
came research associate at Princeton 
in 1929 and remained there until 
joining the staff of the University 
of Michigan in 1932, 

Later engaging in petroleum re- 
search, he became the holder of sev- 
eral patents covering phases of the 
application of catalysts to petroleum. 
He resigned in 1936 to join Catalytic 
Development Co. His appointment as 


Sun’s director of research became ef- 
fective November 10. 

The new research department has 
been described by Sun officials as 
the first step toward consolidation of 
most of the company’s widespread 
scientific activities into a proposed 
science center at Newtown Square, 
Pa. Construction of a physical labo- 
ratory at Newton Square already has 
been started, and long-range plans 
for the science center now are under 
consideration. 


Gordon Duke, chairman of the 
beard of Southeastern Oil, Inc., and 
president of Southeastern de Mex- 
ico, has been named honorary com- 
mandant of the militarized Federal 
District auxiliary police of Mexico. 


F. H. Paul, formerly assistant treas- 
urer of California Texas Oil Co., Ltd., 
has been elected treasurer of the com- 
pany. 


J. O. Pfeifer has been appointed di- 
vision manager for southern Califor- 
nia in the marketing department of 
General Petroleum Corp. to succeed 
L. M. Butterworth who has been 
transferred to the home office staff 
in Los Angeles. 


C. Hock and P. van Bleyswijk Ris, 
technical administrators of Anglo- 
Saxon Petroleum Co., Ltd., and N. V. 
de Bataafsche Petroleum Mij., re- 
spectively, were in Bogota recently. 
G. L. Reid, another official of the 
Royal Dutch-Shell combine from 
London, has also been visiting Bo- 
gota. 


Leslie Tedsen, project engineer, 
Arabian American Oil Co., has been 
visiting pipe-line construction proj- 
ects in the Mid-Continent and Gulf 
Coast areas in recent weeks in regard 
to equipment and methods to be used 
for the Abgaiq-Ras Tanura pipe line. 
He will leave for Saudi Arabia in 
December. 


Lester C. Uren, professor of petro- 
leum engineering at the University 
of California, recently returned from 
a European tour, during which he 
served as a consultant to Institut du 
Petrole, an agency of the . French 
Government. He conducted a lecture 
course on petroleum production tech- 
nology for a group of French gradu- 
ate students and engineers at the 
University of Toulouse. 


William T. Guinee, of the electrica! 
department, Bayway refinery, Stand- 
ard Oil Co. of New Jersey, has been 
named foreman of that department. 
James McTernan has been named 
head of the boilermaking department. 


John Noble, Sinclair Prairie Oi] <o, 
seismograph scout at Chickasha, 
Okla., has been moved to Oklahoma 
City as production scout. 


Jack Gallivan, former district sales 
engineer for Lane-Wells Co., has 
joined Wood River Oil & Refining 
Co. as assistant superintendent with 
headquarters in Great Bend, Kars. 


C. U. Daniels, president of Pante- 
pec Oil Co., Venezuela, and a former 
vice president of Oklahoma Natural 
Gas Co., was a recent visitor in Tulsa. 
He previously had visited in New 
York. 


James Terry Duce, vice president of 
Arabian American Oil Co., left Wash- 
ington last week for a business trip 
to Saudi Arabia. 


A. E. Fath, of Socony-Vacuum Ex- 
ploration Co., has returned to New 
York after spending several weeks 
investigating the Alberta oil fields. 


Robert W. Pack, 
general manager 
of Sun Oil Co.’s 
Gulf Coast divi- 
sion, Beaumont, 
and a member of 
the board of di- 
rectors of the com- 
pany, has been 
named director of 
production for 
Sun. Pack, who 
first joined Sun 
in 1917 as assistant to the chief geol- 
cgist, will head the company’s oil- 
field operations in 11 states where the 
company has crude-oil production. 
He was associated with the U. S. Geo- 
logical Survey for 7 years prior to 
joining Sun, and had _ previously 
served as mineralogist and petrogra- 
pher for the State of California. 

P. S. Justice, head of land and geo- 
logical operations; Donelson Caffery. 
manager of supply and transportation; 
and Joiner Cartwright, general coun- 
sel, will make up the three-member 
management . committee, a newly 
created board to take up the duties 
of Pack in the Gulf Coast division. 
All members have headquarters in 
Beaumont. 


G. W. Barnett, engineer for Shell 
Pipe Line Corp., Houston, has »een 
transferred from Eldorado, Kan:-., t0 
Kilgore, Tex. Other transfers and 
promotions in the company inc’ ude: 
R. J. Evans, station chief eng)::cer, 
Eunice, N. M., to district gage: at 
Hobbs, N. M.; M. D. Pool, engi: cer, 
Hobbs, to field gager at Eunice: and 
S. W. Musgrove, station eng))cér, 
Kilgore to Eldorado. 
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L. S. Pitkeathly, assistant drilling 
sup»rintendent for Anglo-Iranian Oil 
Co.. Ltd., left New York last..week to 
return to Iran, via London. 


Norris Johnston, 
formerly physi- 
cist for General 
Petroleum Corp., 
has joined the 
consulting firm, 
Petroleum Engi- 
neering Associa- 

tes, Inc., Pasa- 

dena, Calif., as 

general manager. 

Johnston served 
as physicist for Union Oil Co. of Cal- 
ifornia from 1929-31 and later as head 
of physics research for Firestone. He 
received his bachelor’s degree in elec- 
trochemistry and his master’s in 
physics from the Massachusetts In- 
stitute of Technology and his Ph.D. 
in physics (cum laude) from the Cali- 
fornia Institute of Technology. 


Ned D. Weills, chemical engineer in 
the lubrication research department 
of The Texas Co., has resigned to 
attend the Cornell Aeronautical Labo- 
ratory to specialize in the study of 
heat transfer and to obtain his mas- 
ter’s degree. 


J. F. Deeds, principal engineer in 
charge. of unit agreements for the 
United States Geological Survey in 
Washington, has been discussing unii 
agreement operations with operating 
companies throughout the Rocky 
Mountain states. 


Jerry Bowen, Western Gulf Oil Co., 
Los Angeles, has been appointed gen- 
eral chairman of the American Pe- 
troleum Institute 1948 spring meeting, 
to be held in Los Angeles, May 6-7. 


L. F. Eiklor has been appointed 
general manager of the scientific di- 
vision of Harshaw Chemical Co. in 
charge of all the department activi- 
ties in the main office at Cleveland, 
Ohio, and in all branch offices. 


James E. Lewark, field geologist 
at Mattoon, Ill., for Carter Oil Co., 
has been transferred to Oklahoma 
City. Other transfers within the com- 


pany include: Paul L. Lewis, opera-- 


tor, seismograph party No. 2, Homer, 
La. to Falls City, Neb., with seis- 
Mograph party No. 12; Kit Carson, 
Jn, junior geophysicist, seismograph 
party No. 5, Roosevelt, Utah, to seis- 
mogiaph party No. 2 at Rock Springs, 
Wyo: and Leslie P. Hellen, geolog- 
cal trainee, to Oklahoma City as 
junicr geologist. 


Jonn R. Suman, Jr., -has joined 
Trop.cal Oil Co. as assistant of the 
Operitions group. Suman, who for- 


Merly was in Cuba engaged in ex- 
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ploration activities and with Humble 
Oil & Refining Co., is the son of John 
R. Suman, vice president and direc- 
tor of Standard Oil Co. (N. J.). 


George E. Carver, geologist with 
Kerr-McGee Oil Industries, Inc., has 
been transferred from Oklahoma City 
to Borger, Tex. 


P. T. Sharples has been appointed 
president of Sharples Oil Corp. to 
succeed the late Samuel Butler, Sr. 
Samuel Butler, Jr., formerly mana- 
ger of the company, has been made 
executive vice president and Walter 
E. Cox, secretary-treasurer. 


Delbert J. Costa, formerly of Wich- 
ita, has been named district geologist 
for Superior Oil Co. of California at 
Oklahoma City. 


Dr. J. Bennett Hill, manager of the 
development division of the manufac- 
turing department of Sun Oil :Co.; 
Dr. John M. Pearson, director of 
physical research and development of 
the production department, and Stew- 


art S. Kurtz, Jr., manager of the man-. 


ufacturing department’s experimen- 
tal division, have been named assist- 
ant directors of the company’s new- 
ly created independent research de- 
partment. 


DEATHS 


Dr. Donald G. Zink, formerly di- 
rector of technical development of 
United States Industrial Chemicals, 
Inc., has joined the staff of Stano- 
lind Oil & Gas Co., Tulsa, as super- 
intendent of the chemical products 
department. 


B. W. Haywood, former zone agent 
at Tampa, Fla., for Gulf Oil Corp., 
has been transferred to Shreveport 
as assistant to Joe T. Goodman, gen- 
eral agent for Gulf Refining Co. 


S. R. Stevens, formerly manager of 
the Imperial Oil, Ltd., marketing divi- 
sion in Alberta, has been placed in 
charge of purchases and sales of Al- 
berta crude. He also is chairman of 
the company’s Alberta committee to 
coordinate producing, pipe-line, man- 
ufacturing, and marketing activities. 


A. W. Walker, formerly petroleum 
production engineer for Stanolind Oil 
& Gas Co., has been appointed as- 
sistant professor at the University . of 
Tulsa, College of Petroleum Engi- 
neering. Walker, who has been ac- 
tive in the oil industry for more than 
20 years, joined Stanolind in 1931 as 
engineer in field operations in Okla- 
homa, Kansas, Wyoming, and Texas. 
In 1945 he was made assistant to the 
consulting engineer for Stanolind. 





Ferdinand Sartorius, 87, retired ex- 
ecutive of United Natural Gas Co., 
Oil City, Pa., died November 2 in 
St. Petersburg, Fla. His career began 
in 1883 when he joined National 
Transit Co. in the oil purchasing de- 
partment. In 1903 he was transferred 
to the newly organized National Fuel 
Gas Co. and in 1907 was elected treas- 
urer of National Fuel Gas Co. and its 
subsidiary, United Natural Gas Co. 
He later served as director and sec- 
retary of the latter company. 


Bonzano Jasperson, 79, a pioneer of 
the Ontario natural-gas industry, died 
recen'ly at Kingsville. He joined the 
late S. L. McKay in opening the Til- 
bury oil and gas field and establish- 
ing the first Kingsville gas plant. 


Jchn E. Green, Jr., 67, general at- 
torney for Gulf Oil Corp. since 1929, 
died November 8 in Houston. He 
joined Gulf in 1919. 


F. L. Bouknight, 53, Houston oil 
man and executor of the T. P. Lee 
estate, died November 6. He had been 
with the Lee interests for more than 
30 years. He was also secretary-treas- 
urer of Fine-Kerr Oil & Gas Produc- 


tion Co. and Tri-County Gas Co., both 
of Holcomb, Kans. 


Charles A. Moser, 76, retired direc- 
tor of Vacuum Oil Co. which later 
became Socony-Vacuum Oil Co., died 
November 6 at Stamford, Conn. He 
joined Standard Oil Co. of New York 
in 1888, and later worked for other 
Standard Oil Co. of New Jersey af- 
filiates. In 1909 he served as managing 
director of Vacuum Oil Co., Ltd., in 
Australia. 


Arch H. Woodfin, 72, geological en- 
gineer and oil operator, died Novem-. 
ber 5 in Fort Worth. 


A. A. Johnston, manager of the 
Mexia, Tex., district of distribution 
for Lone Star Gas Co., died Novem- 
ber 5 in Mexia. 


Jacob Warner Moore, 62, who with 
C. W. Titus founded the Moore & 
Titus Drilling Co., died November 
5 near Inola, Okla. 


Edwin P. Engelke, 50, treasurer of 
Royal Petroleum Corp., New York, 
died November 10 near Valhalla, 
N. Y. 
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Submerged-Lands Bids 
Bring Over $12,000,000 


USTIN.—High bidg totalling $12,- 

295,359 on 600,394 acres of state- 
owned submerged lands were made 
last week in the largest mineral lease 
sale in the history of Texas. 


The bonus bids are in addition to 
the $1 per acre per year rental fee, 
which would bring in another $600,- 
394 a year from the sale if bids are 
aceepted on all the acreage. 


However, the sale was well under 
the 2,465,324 acres offered for lease. 


There were 1,051 competitive bids 
totalling $15,074,000 entered in the 
sale. Individual high bid was for 
$345,348 made by Superior Oil Corp. 
and Pure Oil Co. on a 942-acre tract 
in Laguna Madre. 


The state school land board early 
this week awarded leases on 378,000 
acres of the submerged lands. The 
high bids totaled $7,211,675. Several 
of the tie bids were ordered returned 
to the bidders. 


Awards on the remainder of the 
$12,295,359 totak bids were delayed 
until after the board hearing No- 
vember 13, at which time a decision 
is to be reached on some tracts where 
the sale is under protest, particularly 
in the Laguna Madre area. Accord- 
ing to Bascom Giles, commissioner of 
the general land office and chairman 
of the state school land board, up 
to 8 weeks may be required for a de- 
cision on some of the properties. 

The revenue from the sale of the 
leases goes into the permanent school 
fund. 

Giles said he was convinced the 
sale showed Texas had placed a 
stamp of approval on the “board’s 
defiant stand against threatened fed- 
eral encroachment of Texas tide- 
lands.” 

Second high bid was $224,726 by 
the Stanolind Oil & Gas Co. for a 
tract in the Gulf of Mexico. 

In the last mineral lease sale on 
submerged lands, 45,000 acres were 
bid in for $1,031,000, more than a 
year ago. 


New Sale Planned 


Mineral leases on about 35,000 acres 
of University of Texas oil lands in 
West Texas will be auctioned De- 
cember 5. 

Included are a number of tracts 
regarded as having high potential 
productivity. Minimam bonuses of 
$10,000 have been set for two unit 
tracts, and a $5,000 minimum was set 
on another. 

The lands to be auctioned are lo- 
cated in Andrews, Crane, Crockett, 
Reagan, Irion, Pecos and Ward coun- 
ties. 

Leases go to bidders who offer the 
highest bonus, and carry one-eighth 
royalty. Only cash bids are consid- 
ered. 


Rotary-Rig Activity 
Sets New High 


 asipee number of rotary-drilling rigs 
active in the United States reached 
2,085 during the month of October, 
a new all-time record. 


The October figure showed 78 more 
rigs active than there were in Sep- 
tember, when 2,007 were running. 

According to figures of the Inter- 
state Oil Compact Commission, the 
Gulf Coast area showed the greatest 
increase in drilling activity with 31 


more rigs-operating last month than 
in September. Other increases were 
registered in Oklahoma, up 24; Pacific 
Coast, up 22; Rocky Mountain area, 
up 8; West Texas-New Mexico-North 
Texas-Panhandle area, up 3; and the 
Illinois area, also up. 3. Decreases in 
the number of active rigs were shown 
in Kansas, down 10, and the North 
Louisiana-East Texas-Arkansas area, 
down 3. 

It was the fifth straight month that 
the number of operating rigs had 
surpassed the all-time high of 1,842, 
reached during the war year of 1944, 
and it continued a sharp upward 
trend begun in February of this year. 


ACTIVE ROTARY RIGS 


Pacific Coast 
Oklahoma 
Kansas 


Rocky Mountains (including Western Canada) 
North Louisiana, East Texas, and Arkansas . 


October September 
947 
164 
224 
125 
188 
165 - 


October 
1946 


West Texas, New Mexico, North Texas, and Panhandle 504 


Gulf Coast 


' 526 


Illinois (including Indiana, Kentucky, and Michigan) 111 


Total United States . 


2,007 


What Others Say — 


Sirs: 


HAVE just finished reading the edi- 

torial in The Oil and Gas Journal of 
October 25, 1947, entitled “Gas Act Re- 
vision” and am _ considerably surprised 
that you would run an editorial which in 
a measure points the finger of skepticism 
at the good faith of the oil and gas in- 
dustry and slants its tenor in favor of 
the Federal Power Commission which has 
been ruthless in its administration of the 
Natural Gas Act. 

The inference the casual reader would 
draw from this editorial is that the Power 
Commission is holding out the olive branch 
for a conference on the legislation and 
that the industry is refusing to “cool down 
from its fever pitch and take an objec- 
tive view of the practical problems.” 

If the facts are adhered to, the industry 
representatives have at no time ever re- 
fused to have a conference with the Fed- 
eral Power Commission. It cooperated faith- 
fully in Docket G-580 at the cost of great 
energy and expense. 

Over a year ago Messrs. Wesley E. Dis- 
ney, John A. Ferguson, and I had a con- 
ference with Chairman Nelson Lee Smith, 
at his suggestion, at which time we dis- 
cussed the problems of the gas industry 
with reference to possible legislation. He 
stated that the final report in Docket G- 
580 would be out in a few months and 
that he believed the rules could be changed 
by commission order where there was dif- 
ference of opinion. Since there was no 
definite information forthcoming as _ to 
when the final report in G-580 would be 
made and the industry was not satisfied 
with rules changeable at will by the com- 
mission, the Moore-Rizley bills were intro- 
duced to clarify the disputed provisions 
of the Natural Gas Act. 

This aroused the ire of the Federal Power 
Commission which desired to have legis- 
lation delayed until the final report on 
Docket G-580 could be made. 

At no time has the commission objected, 
in the testimony it has offered before the 
Congress, to the principles of the bill, but 
counseled delay until the final report 
should te made. ; 

Since early in August, Mr. Ferguson, di- 
rector of the Independent Natural Gas 
Association, has been in contact with Chair- 
man Smith, of the Power Commission, upon 
the subject of a conference on the Dill 


between the industry and the commission. 
Although the ‘industry has been ready all 
these months for such conference, no date 
has been fixed because the final report on 
Docket G-580, prepared and submitted to 
the commission by Mr. Burton Behling, 
Director of Investigation, Docket G-580, 
has not been approved by the Commission. 

The hearings on Docket G-580 were closed 
in August 1946. Briefs of the industry were 
furnished in October 1946. 4 

In spite of the fact that your editorial 
says that the “FPC has been disappointed 
at what it insists is the industry’s stiff- 
necked determination to bull through its 
own legislative formula,” there has never 
been a time when the industry has re- 
fused to meet with Chairman Smith or any 
member of the commission at any time 
an appointment could be made. 

You will note from the last issue of the 
P.U.R. Executive Information Service, 
dated October 24, 1947, that a statement 
is made to the effect that there is dis- 
agreement among the commissioners them- 
selves as to the issuance of a final report 
on Docket G-580. 

Certainly the gas industry should not 
be expected to sit down with the com- 
mission and discuss rationally the work- 
ing out of a new bill with the commis- 
sion if the commission itself cannot agree 
upon the principles thereof. Whenever they 
do agree on the report on Docket G-580, 
we are ready and anxious for the con- 
ference. 

We believe that the issués for Congress 
to decide can be narrowed by the confer- 
ence process whenever the Federal Power 
Commission is ready for that conference. 

JOSEPH BOWES, 
President, Independent Natural Gas Ass0- 
ciation of America. 


Tanker Carnifex Ferry Sold 


American Trading & Production 
Corp. has purchased the T-2 tanker 
Carnifex Ferry for $2,026,500 from 
the Government. The 6,000,000 gal. 
capacity vessel has a deadweight ton- 
nage of 16,600 tons. The tanker will 
be renamed Crown Trader and used 
in both coastwise and foreign service. 
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A.P.l. GROWTH REFLECTED IN STEADY 
EXPANSION OF SERVICES 


HE American Petroleum Institute has attained its 

present stature as the result of an ever-widening 
program of endeavor. Its influence is felt wherever 
petroleum is produced, refined, transported, and mar- 
keted. Its postwar growth includes the addition of 
several services to consumers. But no association can 
be stronger than the men who direct its activities and 
services, and throughout the 27 years of the A.P.I.’s 
existence it has attracted able men as officers and 
staff members. Those currently serving the associa- 
tion, and through it the industry, are shown on these 


D. V. STROOP '  ~pages. FAYETTE B. DOW 
Assistant to the President Washington Counsel 











J. A. McNALLY JOHN S. COOKE J. E. STILLWELL J. L. DWYER 
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PRETROLEUMS public-relations pro- 

gram has moved into the last 
quarter of its first year with a record 
of activity and participation that 
makes it unique as a program that is 
industry wide in fact as well as in 
name. 

Records at program headquarters 
show more than 1,000 companies par- 
ticipating on their own initiative in 
activities inspired by the central oper- 
ation, according to the Public Rela- 
tions Operating Committee. A decen- 
tralized national operation built up 
during the first three-quarters of the 
year provided the basis for the indus- 
try-wide participation that was un- 
precedented in the history of indus- 
trial public relations. Committees to 


PROGRAM UNDER WAY ON 


MANY FRONTS 


guide the operation in 12 districts 
throughout the nation were estab- 
lished in community after community 
with more than 2,200 members. 
Results of the organizational work 
were reflected in records at head- 
quarters which showed that while 
1,000,000 pieces of literature were dis- 
tributed during the first three-quar- 
ters, this amount was virtually 


doubled in the first month in the last 
quarter as the program gained mo- 
mentum. 


Through the spoken and the printed 


Lite Ontaber 27, 1947 + Seturduy Evening Pow Oetener 4. 1947 » Collier's-Ociober 18, 1947 - Leck Orvaher 28, 1947 








word the progressive story of the in- 
dustry is being told somewhere every 
day—of the more than 34,000 com- 
panies in the industry; of their keen 
competition in products, prices and 
services; of the extensive research 
they engage in to produce new and 
better products; of the vital interest 
they have in conservation of natural 
resources and of other achievements 
not generally known by the public. 

While an official of one company 
in the Southwest explains the impor- 
tance of public relations to employes 
at a luncheon, a jobber in the South- 
east arranges for an advertising cam- 
paign in his area to inform the public 
of*the progressive contributions the 
industry has made to the national 
welfare. In the Middle West a speak- 
er addresses a Rotary or Kiwanis 
Club, reciting some of the more than 
1,200 products in which petroleum 
plays a part. On the West Coast a 
radio commentator for an oil-supply 
company broadcasts important facts 
of the industry. These are a few sam- 
ples of how the program is being 
translated into action. 

More than 2,000,000 pieces of edi- 








torial material — booklets, leaflets, 
posters, suggested speeches and en- 
velope enclosures, etc.—had been or- 
dered as the tenth month closed. 

In addition to more than 1,000 com- 
panies, 40 trade associations were ac- 
tively participating in the program. 

Every conceivable medium is being 
utilized to reach audiences inc!uding 
newspapers, magazines, radio, ]«aflets, 
booklets, speeches before civic organl- 
zations, posters, and exhibits a‘ state 


The national advertising campaign has 
played a conspicuous supporting :ole in 
“selling” the oil industry to the public. 
Ads stress the highly competitive na‘ure of 
the industry 
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and other fairs. In a rodeo parade in 
the Southwest a banner was stretched 
full length on an oil-company float 
carrving the theme, “Petroleum Pro- 
motes Progress.” 

Company activity is growing stead- 
ily, particularly in recent months. One 
large company’s executive committee 
recommended the use of all mate- 
rial available. Not only that, it is 
using commercials on sponsored foot- 
ball broadcasts this fall. At least one 
full-length commercial announcement 
about the program is included on each 
of more than 30 games being broad- 
cast. 

Another company has used ad- 
vertisements in more than 40 news- 
papers east of the Rocky Mountains 
emphasizing the social aspects of the 
industry and illustrating its progres- 
sive nature. Still another is using 
more than 140 weeklies and dailies 
in the Middle West this fall, embody- 
ing the progressive theme. Smaller 
companies, too, are tying in with the 
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program. More than 2,000 mats of ad- 
vertisements offered in the brochure 
from headquarters have been ordered 
and have been used. 

Advertising tieins by individual 
companies have varied from complete 
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Chart shows functional positions of public 
relations units organized to conduct nation- 
ally the oil industry’s public-relations pro- 
gram 


company-product advertisements car- 
rying the progressive theme banners 
and boxes in regular advertisements. 
The use of this material has extended 
to companies which furnish supplies 
and equipment to the industry, and 
to trade associations. 


More than 2 million pieces of editorial ma- 
terial—booklets, leaflets, posters, suggested 
speeches and envelope enclosures have 
been ordered 


Sapa Hh 
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Wanted: 
140 Millien Friends 


On the theory that no one tell the 
story of the industry as well as those 
in it; employe participation has been 
promoted by special meetings and 
through company publications. The 
latter have been carrying stories about 
the program in news and editorial 
columns in increasing numbers. In 
addition, factual short items and 
fillers with a direct appeal to special 
audiences, such as farm and ranch 
people, have been selected from edi- 
torial: material. Back covers of com- 
pany publications have carried a re- 
print of the poster “Petroleum Pro- 
motes Progress,” and leaflets, stimu- 
lating employe interests in different 
phases of the progressive industry, 
have been prepared and distributed 
by the thousands. 


Further support for the program 
has appeared in the display of posters 
and reprints of national advertise- 
ments on bulletin boards, in plants 
and on service-station windows. En- 
velope enclosures, telling petroleum’s 
progressive story, are being mailed 
direct to the public accompanying in- 
voices and other items. 


Typical of cooperation among com- 
panies which operate in more than 
one state is the establishment of a 
public-relations advertising commit- 
tee of 20 members in the Middle 
West. This committee will channel 
materials and advertising suggestions 
to companies in that area. 


Small-company participation is evi- 
denced by one company in the Middle 
West which besides distributing book- 
lets to’ its 600 employes, prepared’ a 
double-page advertisement. This ad- 





Left: “Those who know you well, think well of you.” A. M. Wharton, of Omaha, right, tells Lester E. Goodwin, office manager of Bay 

Petroleum Co., Denver. Wharton addressed Bay employes, some of whom are shown here. Right: Franklyn Waltman, Sun Oil Co, 

chairman of the public relations operating committee (third from .eft), discusses a poster with Keeton Arnett, of Fred Eldean Organ. 
ization, Inc. C. O. Beresford and Thomas Walker, field representatives for the Rocky Mountain district of Eldean, look on 


vertisement was carried in eight trade 
journals. 

One East Coast company, which has 
been using the “progressive” theme 
in its regular advertising, arranged 
recently for systematic distribution of 
program literature to all its units in 
the East and Middle West. 


Trade associations are joining with 
companies to make the program in- 
dustry wide and to aid in telling oil’s 
progressive story. One association in 
the Southwest for example, is dis- 
tributing all material to its 3,500 mem- 
bers, while others across the country 
have selected pamphlets, booklets, and 
posters for distribution to their mem- 
bers. 

In the Middie West, an association 
board voted complete approval of the 
campaign and urged its members to 
“tie in and give impetus” to the pro- 
gram. 

An example of participation by al- 
lied business organizations is supplied 
by a West Coast distributor of oil- 
field supplies who has contracted for 
a 5-minute daily radio program. In 
Texas a bank placed a “Petroleum 
Promotes Progress” billboard on the 
highway to be seen by 16,000 motor- 
ists daily. 

These examples of participation 
could be multiplied indefinitely. They 
give some idea of the snowballing ef- 
forts to tell the progressive story of 
the industry to the public throughout 
the country. 

Speakers occupy an important place 
in this program to address audiences 
within and without the industry. 
Speakers’ bureaus range from a com- 
mittee of 100 in the New York-New 
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Jersey district to local groups as one 
in West Texas which scheduled its 
first appearance before the Odessa 
Rotary Club and Chamber of Com- 
merce last month. 

Ranking high on the program, too, 
are special events where the story of 
petroleum’s achievements will be 
brought directly to the attention of 
the public. For instance, an estimated 
20,000 visitors saw an outstanding oil- 
company exhibit at the recent North 
Montana State Fair. This exhibit fea- 
tured striking wall maps and charts, 
and a flow diagram tracing oil from 
the well to finished products, and a 
model refinery. The progressive 
theme, “Petroleum Promotes Prog- 
ress” was displayed at the Texas State 
Fair at Dallas and has played a part 
in company exhibits in fairs in Indi- 
ana, Colorado, and other places. 

Another unusual example of effort 
to get the petroleum story to every- 
one is supplied by the Southwest— 
in the Lower Rio Grande Valley— 
where a high percentage of Spanish- 
speaking population is resident. An 
independent operator there made 
available the program’s posters in 
translation for use by marketers in 
the region. 

National advertising program which 
made its debut in August, has played 
a conspicuous supporting role. Stress- 
ing the highly competitive nature of 
the industry in a “rivalry” theme, 
full-page full-color advertisements ap- 
peared in Life, Look, Collier’s, and 
The Saturday Evening Post. “Under- 
stand rivalry and you understand 
America” these ads explain. 

Additional advertising support has 
appeared, and will continue to appear, 
in specialized periodicals and in oil 
trade publications. 

Thus, a nation-wide organization 
established in the matter of a few 
months is in action. It started with a 
public relations committee of the 
American Petroleum Institute which 
decided on the campaign after the 


results of a nation-wide survey were 
disclosed. An operating committee of 
public relations personnel—called the 
Public Relations Operating Commit- 
tee—was established for the purpose 
of carrying out the program. 

As Public-relations counsel, the 
Fred Eldean Organization, Inc., un- 
der the sponsorship of the operating 
committee, immediately undertook the 
task of building a sound organization- 
al foundation. It entails setting up a 
staff of field representatives in key 
areas throughout the country to coun- 
sel and work with the 12 district or- 
ganizations that were established. 
Serving on the latter are representa- 
tives of all divisions of the industry— 
production, refining, transportation, 
and marketing—from small and large 
units. 

Acting as the lines of communica- 
tion to all parts of the industry, the 
district organizations have established 
state and area committees at the grass 
roots to motivate the program. 

Unprecedented in industry public- 
relations history in this activation 
with the actual work being done at 
local levels. 


With the first year’s operations 
rounding out, a substantial step for- 
ward in organization and effective 
educational work have been the re- 
sults. District committees are urging 
their members to prepare and move 
for the task ahead, with clear signs 
the effort will develop an increased 
understanding by all Americans of 
the vital contributions which the in- 
dustry has made, and is making, to 
industrial progress and national wel- 
fare. 
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by M. J. Fowle and R. D. Bent 


ae current trend in availability of 
crudes is forcing an increasing 
number of refiners to process high- 
sulfur crude oils. When considering 
the processing of high-sulfur crude, 
one of the first problems faced is: 
“Where does the sulfur go?” The an- 
swer to this question is essential in 
order to define and solve process and 
final product-quality problems. 

The aim of this paper is to present 
information on the distribution of sul- 
fur for various types of petroleum 
processing. The types of : processing 
considered range from the simplest 
thermal cracking operation to a more 
complex combination of distillation; 
desulfurization; thermal viscosity 
breaking, gas-oil cracking, and re- 
forming; and catalytic cracking. 

Major portion of the information 
presented is based on pilot-plant and 
plant-scale processing of a collection 
of crude oils known in the terminol- 
ogy of Atlantic Refining Co. as West 
Texas-New Mexico crude. The mix- 
ture contains crudes from the Hobbs, 
Eunice, Wasson, Russell, Slaughter, 
Seminole, Ector, and Ward-Pecos 
pools, with Wasson and Seminole pre- 
dominating.’ Boiling-range, specific- 
gravity, and sulfur-content data for 
a typical West Texas crude mixture 
are presented in Fig. 1. It will be 
noted that, with the exception of the 
high-sulfur content and the higher 
residuum content, this crude is quite 
similar to East Texas. The West 
Texas mixture and, more specifically, 
certain pools in the mix are of interest 
for the production of lubricants, 
waxes, and other products. The dis- 
cussion in this paper, however, is 
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Fig, 1-Boiling range, specific gravity, and 
sulfur distribution for a typical West Texas 
Crude cil 
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limited to processes for the manufac- 
ture of gasoline, and distillate and 
residual fuel oils. 


Primary Processing 


Simple thermal cracking.—Simplest 


type of processing for the manufac- 
ture of gasoline and residual fuel oil 
is the thermal cracking of the whole 
crude. The crude oil is charged to the 
evaporator of a thermal cracking still, 
and the gas-oil content, together with 
recycle gas oil, is condensed in the 
bottom of the fractionator and charged 
to the cracking furnace. Data for this 
operation is a deFlorez-type thermal 
cracking unit are found in Fig. 2. 


POUNDS OF HpS PER BARREL OF CRUDE 


OF SULFUR IN DISTILLATE 


VOLUME PERCENT OF FUEL 


Fig. 2—Product sulfur contents for thermal 
cracking of West Texas crude oil 


Here the hydrogen-sulfide produc- 
tion, and the sulfur contents of the 
gasoline and fuel oil, are related to 
the yield of fuel oil produced. The 
crude oil charged in this case aver- 
aged 1.77 per cent sulfur. Thus it 
can be seen that the major portion 
of the sulfur remains in the fuel oil; 
and, second, that as lower yield (i.e., 
of lower gravity) fuels are produced, 
the gas and distillate as well as the 
fuel oil increase in sulfur content. 

Crude distillation.—Crude - distilla- 
tion units vary widely, particularly 
with respect to the pressure of opera- 
tion and the number of stages of 
vaporization employed. One factor to 
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FURNACE OUTLET Towenatuna-0ea? 
Fig. 3—Relation between furnace conditions 
and decomposition of sulfur compounds for 
West Texas crude-oil distillation 
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Fig. 4—Distribution of sulfur in West Texas 
straightrun naphtha 


be considered when planning the dis- 
tillation of high-sulfur crude is the 
effect of operating temperature on the 
decomposition of sulfur compounds. 
‘This point is illustrated in Fig. 3, 
which is taken from plant and pilot- 
plant data on the distillation of West 
Texas crude. 

This curve emphasizes the increased 
decomposition to be expected when 
higher pipe-still temperatures are 
employed. The hydrogen-sulfide pro- 
duction is important from the stand- 
point of equipment corrosion. It 
should also be borne in mind that 
the mercaptan contents of the dis- 
tillate products increase with increas- 
ing temperature. 

Distribution of mercaptan sulfur 
and total sulfur for a typical West 
Texas light straightrun naphtha, pro- 
duced at a 680° F. pipe-still tem- 
perature, is presented in Fig. 4. Mer- 
captan sulfur accounts for more than 
half of the total sulfur in this stock. 

Viscosity breaking.—Viscosity- 
breaking operations are closely asso- 
ciated with primary distillation, and 
mild viscosity breaking is extensive- 
ly used to produce gas-oil feed for 
catalytic and thermal cracking oper- 
ations. Sulfur-distribution data for a 
mild viscosity-breaking-vacuum-flash- 
ing operation will be found in Fig. 5. 

Most outstanding point in the vis- 
cosity breaking of high-sulfur stocks 
is the high-sulfur content of the naph- 
tha produced. Fortunately the yield 
of this gasoline can be held: down 
to 5 to 10 per cent by employing mild 
cracking conditions. Fuel-oil yield is 
reduced by employing a vacuum-flash 
operation. 

Sulfur-distribution data for a mod- 
erately high-sulfur viscosity-breaker 
gasoline are shown in Fig. 6. 

Reforming.—Thermal reforming of 
straightrun naphtha accomplished 
about a 45-per-cent desulfurization, 
as shown in Fig. 7. The extent of de- 
sulfurization varies somewhat with 
the cracking severity, but there were 
not sufficient data available to include 
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Fig. 5—Sulfur content of products from vis- 


cosity breaking of high-sulfur stocks 


this factor. The data presented repre- 
sent an average cracking severity 
equivalent to 10 per cent C; and 
lighter gas production. 

Thermal gas-oil cracking.—As in 
the case of crude-oil cracking, Fig. 8 
shows that a large portion of the sul- 
fur in recycle gas-oil cracking re- 
mains in the fuel oil. The distribu- 
tion of total sulfur and mercaptan 
sulfur, with boiling range for a typi- 
cal thermal cracked naphtha, is illus- 
trated in Fig. 9. Mercaptans represent 
about 50 per cent of the total sulfur 
content up to a 300° F. boiling point. 
The high-boiling fractions contain in- 
creasingly greater quantities of sulfur 
compounds, very little of which is of 
mercaptan type. 

Catalytic cracking.—Sulfur distribu- 
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Fig. 8—Sulfur content of products from thermal cracking of gas oils 
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tion for catalytic cracking differs con- 
siderably from that for thermal oper- 
ations. The three chief differences 
are: An outlet exists for sulfur to 
leave the system in the regenerator 
flue gas; no such outlet exists in ther- 
mal cracking. Little or no mercaptan 
sulfur is produced; catalytic gasolines 
range from zero to 0.01 per cent by 
weight of mercaptan sulfur. Polymeri- 
zation of sulfur compounds is not a 


factor in thermal cracking, and cycle-’ 


stock fractions do not contain signifi- 
cantly more sulfur than corresponding 
fractions in the feed; apparently the 
sulfur which is polymerized tends to 
leave the system as coke on the cat- 
alyst. 

Available sulfur-distribution data 
for fluid catalyst cracking of a wide 
variety of stocks with synthetic cata- 
lyst have been correlated, and are 
presented in Figs. 10 to 14, inclusive. 
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Fig. 11—Correlation for distribution of sul- 
fur in products from fluid catalyst cracking 


Per cent conversion, feed-stock boil- 
ing range, and operating temperature 
have been considered as variables. 
No trend in sulfur distribution was 
found for a range of 800° to 970° F. 
operating temperature. There are 
doubtless a number of other variables 
such as the activity and contamina- 
tion of the catalyst, but a greater 
range of data will be necessary to de- 
termine such factors. 

Fig. 10 presents an interesting rela- 
tionship between per cent by weight 
of coke, feed boiling range, and the 
proportion of the feed-stock sulfur 
leaving in the flue gas. For normal 
boiling-range feed stocks with a 50- 
per-cent point at 650° F. or higher, 
10 to 20 per cent of the feed sulfur 
is discharged in the flue gas. For 
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Fig, ] 0—Relationship between boiling range of feed stock and per cent by weight of coke 


produced, with the proportion of feed sulfur content discharged in the flue gas of a fluid 


catalyst crackfng operation 
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Fig. 15—Sulfur distribution for catalytically 
cracked gasoline 


Icwer boiling feeds, increasingly 
greater portions of the feed sulfur 
follow this route. 

The sulfur-distribution correlation 
presented in Fig. 11 was developed for 
normal boiling-range feed stocks, viz., 
with the 50-per-cent point at 650° F. 
and higher. It should be noted that 
the sulfur data are presented in a 
different manner from those in the 
preceding charts; i.e. per cent by 
weight of the total feed sulfur in the 
individual products is used rather 
than the sulfur content of the product. 

Figs. 12 and 13 indicate the pre- 
diction accuracy of the sulfur-distri- 
bution correlation. The correlation in 
Fig. 11 is based on cutting a 390° F. 
90-per-cent-point catalytic gasoline. 
The variation of gasoline sulfur con- 
tent with changes in cut point is 
shown in Fig. 14. 

Total sulfur distribution for a cat- 
alytically cracked gasoline is shown 
in Fig. 15. No mereaptan-distribution 
data are included, as the mercaptan 
content is negligible. 


Treating Operations 


From the sulfur standpoint, treat- 
ing of gasoline and distillate fuels is 
carried out for one or more of the 
following reasons: 

1. Reduction of total sulfur con- 
tent. 


2. Removal of corrosive sulfur com- 
pounds. 

3. Improvement of odor. 

4. Improvement of tetraethyl lead 
susceptibility. 

The oldest treating process still in 
widespread use is the doctor process 
for the oxidation of mercaptans to 
disulfides. This process accomplishes 
an improvement in odor and corrosive 
sulfur content with no sulfur reduc- 
tion, unless practiced in conjunction 
with vacuum rerunning. Numerous 
other processes are in general use to 
accomplish the same purpose as 
doctor sweetening. Generally, sweet- 
ening causes a loss in clear octane 
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number, with no change in tetraethyl 
lead susceptibility. 

Mercaptan extraction.—High-sulfur 
straightrun and thermally cracked 
gasolines contain appreciable mercap- 
tan sulfur; and most modern refin- 
eries practice some form of mercap- 
tan extraction, primarily for the im- 
provement in tetraethyl lead suscepti- 
bility and the avoidance of the octane- 
number loss which takes place when 
sweetening. 

Simplest type of mercaptan-extrac- 
tion process is a countercurrent re- 
generative extraction with aqueous 
caustic. Such processing accomplishes 
a 25 to 60 per cent mercaptan removal, 
depending on the feed stock (propor- 
tion of low-molecular-weight mercap- 
tans) and the equipment. 


© - 0.114% 
4 - 0.660% 
© - 0.280% 
X - 0.469% 
+ -0.231% 


#95 PERCENT H2S04 PER BARREL NAPHTHA 


Fig. 16—Yield and sulfur removal on ther- 
mally cracked gasolines for caustic wash- 
ing, acid treating. and doctor sweetening 
in a low-temperature rerun system 


More advanced mercaptan-extrac- 
tion processes employing selective 
solvents, such as the Unisol process’ 
and others,’ accomplish 95 per cent or 
more extraction of mercaptans. Mer- 
captan extraction meets all four treat- 
ing aims listed previously herein. In 
general, mercaptan extraction of high- 
er boiling distillate fuels is not very 
effective. 

Acid treating.—Sulfuric acid extrac- 
tion of sulfur compounds is extensive- 
ly practiced, particularly for high- 
sulfur thermally cracked gasolines. 
Such processing generally necessitates 
a rerunning operation to remove the 
polymers formed. It has been found 
that, by combining sulfuric acid treat- 
ing with doctor sweetening and low- 
temperature vacuum rerun, the sulfur 
removal.can be increased considerably 
over conventional acid treating. This 
increase in sulfur removal results 
from the fact that the disulfides 
formed are much higher boiling than 
their corresponding mercaptans. 


Fig. 16 presents data on yield loss 
to sludge, polymer production, and 
sulfur removal for a treating system 
of caustic washing, acid treating, doc- 
tor sweetening, and steam and vac. 
uum rerunning. It is notable that, for 
the typical thermally cracked stocks 
treated, approximately 35 per cent of 
the sulfur is removed by caustic wash- 
ing, doctor sweetening, and low-tem- 
perature rerun. Thus, if an acid-treat- 
ing rerun system is justified for rea- 
sons other than sulfur removal (for 
gum reduction or improvement of 
stability), it is well worth considering 
the economics of including a doctor. 
sweetening and low-temperature-re- 
run step. When rerunning doctor- 
sweetening gasolines, temperatures 
should be held below 215° F., and 
holdup time at 215° F. minimized. 

It can also be seen in Fig. 16 that 
sulfur removal increases very slowly 
above about 70 per cent removal and 
20 lb. of acid per barrel. For greater 
removal, higher-strength acid and/or 
low temperature treating must be 
considered.’ 


Fig. 17 contains data for a similar 
treating system in a fluid catalytically 
cracked gasoline of 0.24 per cent by 
weight cf sulfur content. Here it is 
seen that the inclusion of the doctor 
step is ineffective in removing sulfur, 
because the gasoline contains very 
little mercaptan. 

Catalytic desulfurization—naphthas, 
Catalytic conversion of sulfur com- 
pounds in straightrun gasolines to 
hydrogen sulfide by passing the va- 
porized product at elevated tempera- 
tures over clay, bauxite, or other cat- 
alysts has been practiced for many 
years—primarily for the improvement 
of tetraethyl lead susceptibility. 

In Fig. 18 the sulfur content of 
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Fig. 17—Yield and sulfur removal on cate 
lytically cracked gasoline for caustic wash 
ing, acid treating, and doctor sweetening ia 
a low-temperature rerun system 
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Fig. 18—Catalytic desulfurization of West Texas straightrun 


naphtha 


treated naphtha is 
plotted against clay 
life for an opera- 
tion treating 300°F. 
end-point West 
Texas straightrun 
naphtha over Atta- 
pulgus 30 to 60- 
mesh clay catalyst 
at 750° F. and 1.1 
space velocity. The 
average desulfuri- 
zation obtained was 
83 per cent. The 
average gain in 
tetraethyl lead sus- 
ceptibility is from 
0.9 to 1.9 MHebl 
slope.‘ The gas loss 
for the operation 
is 0.4 per cent by 
weight, and the 


TABLE 1—WEST TEXAS-NEW MEXICO CRUDE PROCESSING YIELDS AND SULFUR 
CONTENT 


Crude fractionation: 
Crude-oil charge 
10-lb. naphtha 
Reformer stock . 
Furnace oil 
Gas oil 
Reduced crude 


Viscosity breaking: 
Reduced-crude charge 
10-Ib. gasoline 
Light gas oil . 
Evaporated tar 


Vacuum flashing: 
Evaporated-tar charge 
Heavy gas oil 
Fuel oil 


Thermal cracking: 
Gas-oil charge 
Crude-oil charge 
10-lb. gasoline 
Fuel oil 


Reforming: 


Reformed-stock charge . 


10-lb. gasoline 


Catalytic cracking: 
Gas-oil charge 
10-lb. gasoline 
Furnace oil 
Fuel oil 
Coke (pounds) 


Naphtha desulfurization: 


10-lb. naphtha charge .. 


10-lb, naphtha product 


Furnace-oil desulfurization: 


Furnace-oil charge 
Furnace-oil product 


Gas recovery, purification, poly- 
merization and alkylation: 
10-lb, polymer and/or alkyla- 


tion product 
Dry gas (pounds) 


Unisol treating total thermally 
cracked, viscosity-broken, and 
reformed 10-Ib. gasoline: 


10-Ib. naphtha charge 


10-Ib. naphtha product ........ 


Acid treating heavy fraction, Uni- 
sol treating light fraction of 
total thermally cracked, vis- 
cosity-broken,. and reformed 


10-lb. gasoline: 
Acid treating: 


Heavy naphtha charge 
Heavy naphtha product 


Unisol treating: 


Light naphtha charge 
Light naphtha product 
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Barrels ofsulfur B 
81 


100.0 
21.1 
12.5 
23.5 

5.0 
38.0 


38.0 

3.6 
13.2 
21.4 


18.2 


9.3 
7.9 


0.21 
0.56 
1.23 
1.80 
3.02 


3.02 
1.0 

1.60 
3.43 


0.21 
0.042 


1.23 
1.13 


0.10 
8.08 


48 
2561 


by weight 
arrels of sulfur Barrels of sulfur 


by weight 


100.0 181 
21.1 0.21 
9.0 0.51 
10.0 081 
22.0 1.46 
38.0 3.02 


38.0 3.02 
3.6 1.0 
13.2 1.60 
21.4 3.43 


21.4 3.43 
8.0 2.30 
13.4 4.04 


gain in clear octane number varies 
from 0.2 to 0.6 octane number. Great- 
er gains in clear octane number can 
be obtained by employing more severe 
conditions or more active catalysts; 
but such operations fall in the cat- 
alytic reforming category, and involve 
a much greater yield loss to gas, coke, 
and polymers. In addition, the cata- 
lyst is rapidly deactivated by coke 
deposition, requiring regeneration. 

Catalytic desulfurization has little 
or no application to thermally cracked 
stocks. Experience has shown that, 
with such stocks, the maximum de- 
sulfurization obtainable is limited to 
mercaptan and disulfide sulfur (fresh- 
ly cracked stocks contain no disul- 
fide). Thus, for thermally cracked 
stocks, mercaptan-extraction processes 
achieve the same _ desulfurization 
without the attendant yield losses ta 
gas, polymers, and coke. These losses 
are occasioned by reaction of the un- 
saturated hydrocarbons. which, in 
turn, require frequent regeneration of 
the catalyst. 

Catalytic desulfurization — furnace 
oil.— High-sulfur furnace oils contain 
corrosive sulfur compounds which 
cause considerable difficulty with cor- 
rosion and plugging in domestic burn- 
er systems. These compounds are dif- 
ficult to remove by conventional 
doctor treating, acid treating, or caus- 
tic washing. It has been found that 
vapor-phase clay treating, under con- 
ditions similar to those employed for 
naphtha desulfurization, is very effec- 
tive in reducing the corrosive sulfur 
content of high-sulfur straightrun fur- 
nace oils. 

Data for the desulfurization of an 
0.85-per-cent sulfur-content furnace 
oil are plotted against clay life in Fig. 
19. Based on the hydrogen sulfide 
produced, the extent of the desulfuri- 
zation averages about 10 per cent re- 
moval. From the mercaptan-content 
data, it may be concluded that the 
sulfur removed is largely mercaptan 
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Fig. 19—Catalytic desulfurization of West 
Texas furnace oil 
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TABLE 2—WEST TEXAS-NEW MEXICO CRUDE-PROCESSING, OVER - ALL - PRODUCT - YIELD, OCTANE-NUMBER, AND SULFUR 


’ 
Stream— - 
Desulfurized straightrun naa 
Reformed gasoline 
Viscosity-broken gasoline 
Thermally cracked gasoline 
Polymer or alkylate 


Total 10-lb. gasoline . 


Furnace oil 


TABLE 3—WEST TEXAS-NEW MEXICO CRUDE - PROCESSING, OVER-ALL - PRODUCT - YIELD, 


Stream— 
Desulfurized gasoline 
Polymer or alkylate 


Total 10-Ib. gasoline 


DATA 








per 100 bbl. 
of crude 


per 100 bbl. 
of crude 


Case 1 








Acid treated. \ 

C.F.R. research 

octane number Sulfur 
without addition per cent 

of tetraethyl by 

lead weight 
61.1 0.042 
66.4 } 
70.9 } 
76.8 ) 


Volume 
barrels 


0.273 


110 0.10 
— addition of 
0.165 
with. addition of 1 ml. 
TEL per gal. .... 761 
With addition of 2 ‘ml. 
TEL per gal. . 79.6 
23.5 1.13 
29.3 3.28 


DATA 





Case 2 


r : Unisol treated. 


C.F.R. research 
octane number 
without addition 
of tetraethyl 
lead 


Volume 
barrels 
per 100 bbl. 
of crude 
21.1 
11.1 
3.6 
9.3 
1.0 


46.1 68.1 
with s addition of 1 ml. 

TEL per gal. .... 76.5 
With addition of 2 ml. 

TEL per gal. .... 79.9 


OCTANE-NUMBER, AND SULFUR 








Acid treated S 
C.F.R. research 
octane number Sulfur 
without addition per cent 
of tetraethyl by 
lead weight 
55.8 68.4 0.230 
48 110 0.10 
Without addition of 
60.6 TEL 71.7 
With addition of 1 ml. 
TEL per gal. .. 1986 
With addition of 2 ml. 
TEL per gal. .... 828 


Volume 
barrels 


0.220 


3.04 


c Unisol treateda———______ . 
C.F.R. research 
octane number Sulfur 
barrels without addition per cent 
per 100 bbl. of tetraethyl by 
of crude lead weight 
56.3 0.250 
48 110 0.10 
Without addition of 
61.1 TEL 73.0 
With addition of 1 ml. 
TEL per gal. 80.4 
With addition of 2 ml. 
TEL per gal. ..:. 83.7 


Volume 


0.239 


TABLE 4—WEST TEXAS-NEW MEXICO CRUDE-PROCESSING OVER-ALL - PRODUCT - YIELD, OCTANE NUMBER, AND SULFUR 
DATA 


Stream— 
Desulfurized straightrun a 
Reformed gasoline : 
Viscosity-broken gasoline .... 
Polymer or alkylate ..... 
Catalytically cracked gasoline 


Total 10-lb. gasoline 


Fuel oil 





ale 
—————Ac id treated: ‘ 


per 100 bbl. 
of crude 


Case 3 








C.F.R. research 
octane number Sulfur 
without addition per cent 
of tetraethyl by 
lead weight 
61.1 0.042 
66.9 ) 0.312 
70.9 § 
110 0.10 
*94.3 0.40 
Without addition of 
TEL 79.2 
With addition of 1 ml. 
TEL per gal. .... 85.3 
With addition of 2 ml. 
TEL per gal. 87.8 


25.8 pene 1.14 
rE 2.97 


Volume 
barrels 


0.214 


Unisol treated, 
C.F.R. research 
octane number 
without addition 
of tetraethyl 
lead 
61.1 
68.3 ) 
72.35 
110 
*94.3 
Without addition of 
TEL 79.5 


, Sulfur 
per cent 


Volume 
barrels 
per 100 bbl. 
of crude 


With addition of 1 ml. 
TEL per gal. .... 85.4 

With addition of 2 ml. 
TEL per gal. .... 878 


*Base octane number of catalytically cracked gasoline: pool octane number is corrected for increased blend octane number of 


catalytically cracked gasoline. 


sulfur. The “4-day iron-copper stabil- 
ity” is the value obtained by the 
Atlantic chemical stability of furnace- 
oil test method.’ Correlation with 
burner test work, storage tests, and 
field experience has shown that a 
value of 15 is acceptable. It should 
be noted that both the chemical sta- 
bility and the mercaptan content 
break at about 4,500-bbl.-per-ton clay 
life. 

Greater desulfurization of furnace- 
oil boiling-range material by vapor- 
phase clay treating is possible, but 
frequent regeneration of the clay is 
required. Fig. 20 contains laboratory 
regenerative desulfurization data for 
a 0.93-per-cent sulfur-content West 
Texas. straightrun furnace oil. From 
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this plot it is apparent that the ex- 
tent of desulfurization is a function 
of the coke deposit on the catalyst. 


Over-all Process Summary 


To summarize the data presented 
thus far, three of the many possible 
methods of completely processing 
West Texas crude to fuel products are 
shown in accompanying Figs. 21, 22, 
and 23. Volume and sulfur-content 
data for the charge and products in 
the various operations are shown in 
Table 1. Yield, octane-number, and 
sulfur-content data for the final prod- 
ucts in the various cases are sum- 
marized in Tables 2, 3, and 4. It 
should be emphasized that no attempt 
has been made to achieve a direct 


comparison of catalytic vs. thermal 
cracking, and that many other varia- 
tions are possible in Cases 1 and 3. 

Examining the product summaries, 
it can be seen that the gasoline pro- 
duced from West Texas crude varies 
from 0.15 to 0.25 per cent sulfur con- 
tent, depending to a great extent on 
the relative yields of gasoline fur- 
nace oil, and residual fuel oil pro- 
duced. Further, it should be noted 
that, whereas Unisol treating does not 
produce as low a sulfur content as 
the most costly acid-treating opera- 
tion, the Unisol-treated product is 
fully competitive from an octane- 
number value standpoint. 

The final choice of the exact proc- 
essing scheme employed will depend 
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Fig. 20—Eftect of car- 
bon deposit on sulfur 
removal in the catalytic 
desulfurization of West |_GAS 
Texas furnace oil 
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on many factors, but it is hoped that 
the data presented will narrow the 
field for those refiners to whom sour 
crudes are exactly that. For each in- 
dividual refinery, the ratio of sweet 
to sour crude and the ratio of motor 
fuel to distillate and residual fuel oils 
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will pretty definitely set the complex- 
ity of processing required to meet. the 
competitive octane-number, — sulfur, 
and other performance specifications. 
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MILESTONE REACHED IN RADIOACTIVITY WELL LOGGING 


Officials of Magnolia Petroleum Co. and 
Lane-Wells Co. gathered at Magnolia’s 
A-246 well in Jackson County, Texas, on 
October 24 to celebrate the running of the 
10,000th radioactivity well log by Lane- 
Wells. The radioactivity survey utilizes the 
gamma radiation of the various sediments 
of the earth to provide a continuous graphic 
curve which reveals the stratigraphy of the 
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subsurface in either, open or cased hole. 
This type of logging was developed by En- 
gineering Laboratories, Inc., and Well Sur- 
veys, Inc., in 1938 and Lane-Wells was li- 
censed to perform the service in June 1940. 
First commercially logged well by the meth- 
od was in Polo field, Oklahoma, in April 
1940. In the picture are (standing): Rodney 
S. Durkee, Lane-Wells; John B. Goodrich, 


Magnolia; C. F. Ludwig, Lane-Wells; George 
Faulks, Magnolia; James D. Hughes, Lane- 
Wells; T. M. Melton, Magnolia; C. B.. Mitch- 
am, Lane-Wells; W. G. Green, Well: Surveys, 
Inc.; R. B. McCullar, R. B. Downing, and 
H. D. Vaughan, Lane-Wells; (kneeling) 
Charlies Duller, Well Surveys; Clyde Turn- 
er, Phil Jennings, and Phil Davis, Magnolia; 
R. M. Rutledge, Jr., Joe Myers, John J. Neale, 
Warren J. Jackson, and John L. P. Camp- 
bell, Lane-Wells 





PRODUCT PIPE-LINE 


Metering Practice 


LANTATION PIPE LINE CO. 
operates 1,261 miles of product 
pipe line, with 19 terminals. The 12- 
in. main line originates at Baton 
Rouge and extends 456 miles to Bre- 
men, Ga., at which point a 10-in. line 
continues on to Greensboro, N. C., a 
distance of 357 miles. Helena, Ala., is 
a lateral input point for two 4-in. 
lateral lines serving Birmingham and 
Montgomery. Bremen is also a lateral 
input point for a 4-in. line to La 
Grange, Columbus, and Macon, Ga., 
and 8-in. line to Chattanooga and 
Knoxville. Baton Rouge, Helena, and 
Bremen have working storage facili- 
ties of 1,752,000, 270,900, and 767,600 
bbl., respectively. 

All metering equipment used on the 
Plantation system is rated at 150 psi. 
maximum pressure. At Baton Rouge 
and Bremen, which are main-line in- 
put points, products are metered on 
the suction side of the station at aver- 
age pressures of around 50 psi. At 
these points the booster pumps take 
the products from tankage, through 
hay tanks and filters to the meters. 

The pressure loss through the filtra- 
tion equipment is on the order of 25 
psi. at a flow rate of 4,000 bbl. per 
hour. Pressure loss through 6-in. me- 
ters at the same flow rate is slightly 
less than 5 psi. At Bremen it is pos- 
sible to meter directly from the 12-in. 
line into the 10-in. line. For protec- 
tion against excessive line pressures, 
a reducing valve set at 150 psi. and 
a relief valve set at 175 psi. are used. 
The equipment and operation at the 
lateral input points (Helena and Bre- 
men) are essentially the same for re- 
duced flow rates. 


by M. J. Dabney 


M. J. Dabney. 
is technologist 
for Plantation 
Pipe Line Co. 
Atlanta. He was 
born in Atlanta, 
and studied me- 
chanical engi- 
neering at Geor- 
gia School of 
Technology. He 
spent several 

years with Georgia Power Co., later 
was with a private construction en- 
gineering firm. He was called to ac- 
tive duty in the Navy in 1941, and 
served as a fighter-director officer. 
Dabney studied electronics under the 
Navy program in 1943 at Harvard 
Graduate School of Engineering and 
Massachusetts Institute of Technol- 
ogy. Portion of paper presented at 
annual meeting of the A.P.I., Chicago, 
November 10-13. 


At the terminals, operating pres- 
sures range from 20 to 120 psi., and 
are constant for a given rate within 
variations caused by tank head. Pro- 
tective equipment includes pressure- 
reducing valves set at 300 and 150 
psi., and a relief valve set at 175 psi. 

Plantation Pipe Line Co. has suc- 
cessfully metered petroleum products 
ranging from aviation-base stock at 
72° F. A.P.I. gravity and 0.6 centi- 
stokes, through tractor fuel, kerosine, 
and diesel fuel at 36° A.P.I. gravity 
and 12.0 centistokes, with the same 
metering equipment. Equipment which 
is in service at present includes: 
Western division, total meters 28, hay 
tanks 17, sediment traps 29, tankage 
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2,016,000 bbl.; Central division, ‘otal 
meters 39, hay tanks .15, sediment 
traps 38, tankage 1,457,000 bbl.; East- 
ern division, total meters 35, hay 
tanks 11, sediment traps 38, tankage 
1,332,500 bbl. 

The prover tanks installed at each 
metering point are calibrated by the 
water-withdrawal system to deliver 
at 60° F. in accordance with the meth- 
od approved by the A.S.M.E.-A.PI. 
Tentative Code for Positive-Displace- 
ment Meters. The top seraphin neck 
of the tank has a scale graduated in 
tenths and hundredths of a barrel 
with a slide graduated in thousandths. 
One hundredth of a barrel equals ap- 
proximately % in. The tank is of a 
size approved for a 600-bbl.-per-hour 
rate per meter. There are two mer- 
cury thermometers, one at the top 
and one at the bottom of the tank 
body, with 24-in. stems, 9-in. scales 
graduated in 0.2° F. The tank is in- 
sulated with a %-in.-thick coat of 
granulated cork in a gasoline-resistant 
base. 


Meters 


Plantation has conducted an exten- 
sive investigation of the operation of 
positive-displacement meters. Many 
field tests were run at Baton Rouge, 
Bremen, Greensboro, Meridian, and 
Columbus under various operating 
conditions. Results of this investiga- 
tion indicate clearly that it is pos- 
sible to prove positive-displacement 
meters within a tolerance of 0.05 per 
cent by the prover tank method. It is 
also possible to meter a flowing 
stream of petroleum products with a 
consistent accuracy of 0.05 per cent. 
To attain this accuracy, however, cer- 
tain conditions must be maintained. 
These conditions, with the corre- 
sponding recommendations, are listed 
below: 


Conditions 


1. The product to be measured must 
be free from foreign material (water, 
scale, dirt, slag, coke, etc.). Accuracy 
decreases as the presence of extrane- 
ous materials increases. 


2. Flow rates must be maintained 
within the accuracy range of the me- 
ter. 

3. Viscosity must be considered. 
Efficiency (decrease in slippage of 
liquid past measuring element and 
resulting increase in per cent regis- 
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tration) increases with viscosity and 
decreases with internal friction and 
increased clearance of the meter 
(Fig. 1). 

4. Temperature must be integrated 
with flow. The tolerance in~- degrees 
Fahrenheit is 0.0005 divided by coeffi- 
cient of expansion per degree Fahren- 
heit, e.g., 0.0005 divided by 0.0006 
(group 3 gasoline) equals 0.83° F. (see 
Fig. 2). 

5. Pressure must be controlled with- 
in limits defined by 0.0005 divided by 
per cent compressibility per pound, 
e.g., 0.0005 divided by 0.000007 (com- 
pressibility of gasoline) equals 71 lb. 
(see Fig. 3). 

6. Pulsating flow should be avoided. 


Recommendations 


1. Adequate filtering equipment 
should be provided to eliminate for- 
eign material from the: product. This 
equipment may be settling tanks, 
strainers (hay tanks), and filters (pref- 
erably silk-wool felt type for lighter 
products and horsehair felts, or 100- 
mesh monel screen for burning oils). 

2. Automatic or manually throttling 
valves at least 10 pipe diameters up- 
stream from the meter (but preferably 
downstream) should maintain the 
flow rate approximately the same as 
that at which the meter has been 
calibrated. 

3. Meters must be recalibrated for 
products of different gravity and vis- 
cosity. 

4. Automatic temperature compen- 
Sation may be used where rates and 
temperatures are expected to vary 
considerably. Response should be ac- 
curate and rapid. Auxiliary mech- 
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anisms should have a life well be- 
yond that of the measuring element. 
Repetition of factors under subse- 
quent identical conditions is the 
criterion of accurate automatic tem- 
perature compensation. 

Calculated temperature corrections 
may be applied from a weighted- 
average temperature. This is not ad- 
visable except in cases when tempera- 
ture and flow are nominally constant. 

5. Low-pressure metering is recom- 
mended because of the greater ease 
of maintaining a pressure within the 
limits of compressibility as a factor 
of accuracy. Station ‘suction pressures 
are more constant than discharge 
pressures and, thus, metering on the 
suction is preferable. Terminal pres- 
sures are controlled generally by tank 
head and system pressure loss, and 
are constant within 20 psi. at a given 
rate. 

6. Inertia effects on the measuring 
element should be avoided by main- 
taining nonpulsating flow.. Centrifu- 
gal and rotary pump operation is 
ideal. A surge tank may be used to 
damp out pulsations from reciprocat- 
ing pumps. 


Metering Practices 


The following metering practices 
have been adopted as standard on 
the Plantation system, and are out- 
lined in the company’s operating 
manual: 

1. All products pumped from Baton 
Rouge and products taken off at ter- 
minals and breakout points will be 
metered. The quantity delivered will 


Fig. 3 


constitute the barrels recorded by the 
meter multiplied by the meter correc- 
tion factor derived in accordance with 
instructions hereinafter. When only 
cne meter is in service, the hourly 
reading will be made exactly on the 
hour. When two or more meters are 
in service, one meter will be read 
exactly on the hour, and the others 
at 30-second intervals until all have 


. been read. Meters should be read in 


the same sequence eacn hour. 

2. Takeoff rates through meters will 
be normally within the following 
limits: 

Bbl. per hr. 
per meter 
Pittsburgh, No. 5 
Pittsburgh, No. 6 
Smith, W-30 


Smith, W-12 135 to 180 


On Pittsburgh meters, in an emer- 
gency and for short periods of time 
only, 800 bbl. per hour for a No. 5 
meter and 1,100 bbl. per hour for a 
No. 6 meter are permissible. 

Upon instructions from the dis- 
patching department, when the rate 
of takeoff exceeds the maximum ¢a- 
pacity of the meters, a meter may be 
removed and a spool inserted. A spool 
should be available at all times for 
immediate use. 


3. Calibration of meters: (a) Station 
chiefs will be held responsible for the 
correct calibration of meters and for 
the training of deliverymen and keep- 
ing of the proper records. 

(b) At delivery terminals, meters 
will be calibrated on each delivery— 
provided the delivery is large enough. 
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The last previous calibration. factors 
for the meters will be applied to 
hourly reports until the meters can 
be calibrated; then the new factors 
will be applied to the total volume, 
and the necessary corrections will be 
made and reported. ' 

At Baton Rouge, Helena, and Bre- 
men, meters must be calibrated at 
least every other day, excepting Sun- 
days and holidays. In addition, they 
must be calibrated on any change of 
products having widely different spe- 
cific gravities, ie., meters which have 
been calibrated for gasoline must be 
calibrated again on a change to kero- 
sine. 

(c) Meters will be calibrated until 
two factors are obtained which do not 
vary more than 0.0005. When two 
such determinations have been made, 
the average of these two will be tak- 
en, and such average will be used as 
the correction factor for the entire 
delivery. When a meter is calibrated, 
the new factor is required to corre- 
spond within 0.0025 of the previous 
factor for that meter, obtained at a 
comparable rate of flow and within 
a reasonable period of time. If the 
new factor does not check the previ- 
cus factor within 0.0025, additional 
determinations must be made until 
three factors have been obtained 
which check each other within 0.0005. 
This provides an index to the meter’s 
condition, and a double check against 
error in calculating the new meter 
factor. It is not required that a fac- 
tor on the meter, made while meter- 
ing gasoline, check a factor on the 
meter made on kerosine within 0.0025, 
but that a new factor on kerosine 
check the last previous factor on kero- 
sine within these limits; and failing 
to do so, three instead of two, fac- 
tors must be obtained on the current 
calibration which check each other 
within 0.0005. 

If there is not sufficient time to 
calibrate the meters, or if several de- 


terminations are made and two fac- 
tors which check within the required 
0.0005 are not obtained, and there is 
not time to calibrate further the fol- 
lowing will govern: 


1. In every such instance, the open- 
ing and closing tank gages and mid- 
point temperature of fluid must be 
shown on the back of ticket, as pro- 
vided for in Section 3, page 9, of 
“Stock inventories and delivery 
tickets.” In addition, the product in 
the consignee’s lines between the me- 
ters and the tanks will be shown. 
This will give the necessary informa- 
tion for settlement of any dispute over 
the volume delivered. 

2. The calibration record showing 
all determinations will be attached 
to the ticket, and necessary explana- 
tion will be made. If two factors 
which are close to the required 0.0005 
are obtained, and the average of these 
two factors is reasonably close (with- 
in 0.0025) to the last factor for the 
meter, the factor will be used to de- 
termine the quantity delivered. If the 
several determinations do not corre- 
spond closely to each other, and if 
they are not consistent with the pre- 
vious factor for the meter, the meter 
is probably in bad order, and the fac- 
tors will not be used. In this instance, 
tank gage tickets should be made on 
the delivery. 


(d) Meters should be calibrated as 
nearly as possible at the rate at which 
the takeoff is to be made. However, 
when it is not possible to do so, cali- 
bration factors obtained at rates with- 
in the following limits will be appli- 
cable to all deliveries made within 
those ranges: 


Bbl. per hour 
Pittsburgh, No. 5 
Pittsburgh, No. 6 


Figs. 4 and 5 are charts indicating 
the effect of variation in rate on the 
meter factor. These charts indicate 
that the change in factor for all rates 
within the foregoing ranges is so small 
that it may be ignored. 

(e) The following is the accepted 
procedure for calibrating meters by 
prover tank method: 

1. Lubricate all valves on meter 
calibration tank lines, and check by 
tank level to make sure no leakage 
through these valves is occurring. De- 
liverymen should check all plug 
valves after lubrication to determine 
if approximately a 30-lb. pull on 
standard wrench is required to open 
or close. If valves operate too freely, 
proper adjustments should be made 
before proceeding with calibration 
and delivery. Check the group selector 
on the meter. 

2. Spray calibration tank until the 
tank temperature is approximately 
line temperature. Spraying is neces- 
sary to fill the’ calibration tank with 
saturated vapors and minimize 
evaporation loss during the tests. 
Spraying must be done also while 
emptying the tank between calibra- 
tion runs in order to keep the air 
being drawn into the tank properly 
saturated. 

3. Run the meter to be calibrated 
on the line a normal flow for 30 to 
45 minutes to bring it to line operat- 
ing temperature. 

4. Shutoff spray line, and drain tank 
to the zero mark at the bottom. 

5. Shutoff meter, and read to the 
nearest 0.001 bbl. 
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6. Open stream through the meter 
to the calibration tank, and adjust 
rate of flow to the desired rate by 
using stop watch and the chart (Fig. 
6) furnished for that purpose. 

7. When liquid appears in the gage 
glass in the upper neck of the tank, 
stop meter smoothly; do not slam 
valve shut. Read meter to nearest 
0.001 bbl.; read liquid: level in tank 
to nearest 0.001 bbl.; read tank tem- 
perature, top and bottom, to the near- 
est 0.1° F.; calculate the average of 
these two temperature readings. 

8. Determine barrels run by meter; 
and, by applying proper temperature 
correction factors, calculate corrected 
barrels run by tank. National Bureau 
of Standards Circular C-410 should 
be used to correct tank volumes for 
temperature, and for factor should 
be figured to 0.1° F., as temperature 
is read to that degree of accuracy. 
This can be done by interpolating 
on the temperature correction table. 
A.P.I. gravity should be determined 
to the nearest 1/10°, by hydrometer; 
and it shall be used in the tables to 
the nearest 1°. 

9. Compute meter factor by divid- 
ing tank volume corrected to 60° F. 
by the barrels by meter: 

I. If meter is equipped with auto- 
matic temperature compensators, the 
barrels by meter will be the barrels 
actually registered by the meter. 

II. If the meter does not have auto- 
matic temperature compensators (ther- 
mometric bulb has been removed), 
the barrels by meter will be the reg- 
istered barrels corrected to 60° F. by 
multiplying the registered barrels by 
the temperature correction factor for 
the line temperature at the meter 
when the calibration is made. 


III. When factors for meters not 
having automatic temperature com- 


pensators are applied to deliveries, 
the volumes must be further corrected 
for temperature as developed in Par. 
(12) hereinafter. 

10. Repeat this procedure until two 
factors correspond within 0.0005; or, 
if the new factor does not agree 
within the limit set forth above 
(0.0025), of the last previous factor on 
the meter, until three factors corre- 
spond within 0.005. 

The first test made must be figured; 
but it cannot be used, as it is for pur- 
pose of trial only. This test will be 
shown on calibration record. 


When meters are calibrated one 
after the other and no considerable 
time elapses between calibration, the 
test run need be made only on the 
first meter, as this will put the cali- 
bration tank in condition for the test. 
When no test run on a meter is made, 
show in the “remarks” column of the 
meter calibration record “test run 
made (time and date) on me- 
ter.” 


11. If difficulty is experienced in 
arriving at a factor, the following 
sources of error should be checked: 

I. Errors in calculation. 


II. Errors in reading meter counter, 
meniscus of fluid in tank gage glass 
and thermometer. Failure to read the 
meniscus at eye level may introduce 
an error into the reading of the ther- 
mometer or the gage glass. 

III. Change in rate of flow. 

IV. Change in gravity of product. 

V. Cloudiness in the product. (This 
will cause a rise in factor.) 

VI. Change in line temperature. 

VII. Excessive differential between 
atmospheric and fluid temperature: 
In this case, read liquid level at top 
of tank as soon as possible; then, ther- 
mometer and, finally, the counter. In 
this way rapid expansion or contrac- 


tion of the liquid in the gage glass 
may be prevented from affecting cali- 
bration test. Shade gage glass, if pos- 
sible, in sunny weather. 

VIII. Foreign material in meter— 
such as rust, slag, welding beads, dirt, 
ete. (This will cause a rise in fac- 
tor.) 


IX. Air pockets in the line. 


X. Valves in lines leaking or not 
fully closed. 

If, after checking the foregoing 
items, the trouble is not determined, 
the delivery should be made by tank 
gage, and the station chief should 
notify the division superintendent’s 
office of the difficulty. 

12. For meters not having auto- 
matic compensators, the following 
procedure will apply: 

I. The meter will be calibrated ac- 
cording to the provisions already de- 
veloped in the instructions hereinbe- 
fore. 

II. The hourly OS, when meters do 
not have automatic temperature com- 
pensators, will be determined by mul- 
tiplying the meter factor [as obtained 
in previous Par. (9)] by the barrels 
by meter for the 1-hour period, then 
multiplying the result by the tem- 
perature correction for the average 
line temperature at the meter dur- 
ing the hour. If a recording ther- 
mometer is not available, the tem- 
perature used will be the average 
of the temperature at the beginning 
of the hour and the temperature at 
the end of the hour. 

Temperature correction factors for 
meter calibrations and for correcting 
metered barrels to line temperature, 
as outlined previously, will be ob- 
tained from Circular C-410. The tem- 
perature should be read to the nearest 
1/10°, and interpolation to 1/10° 
should be made on the tables. The 


TABLE 1—EXAMPLE OF CALCULATION: FOR AVERAGE LINE TEMPERATURE 
(For meters not having auto natic temperature compensators) 


API. Bbl. by Meter 
gty. meter corrn. factor 
(A) (B) (C) (D) 


BxcC 


58 500 
58 495 
58 525 
58 600 
58 380 


1.0027 
1.0027 
1.0027 
1.0027 
1.0027 


501.35 
496.34 
526.42 
601.62 
381.03 


2,500 


Total 2,506.76 


Weighted average temperature = —— = 


(A) = A.P.I. gravity to nearest whole degree, determined at start 
of delivery and not changed for the batch. 

(B) = Barrels actually registered by the meters. 

(C) = Meter correction factor obtained by calculating meter 
against. calibration tank. (Item 9, above). 


(D) = (B) x (C). 


read each hour. 


(G) = (E) + (F) + 2. Carry out to nearest 1/10°. 
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Bbl.times beginning 
meter factor 


Line 
temp. at Line temp. 
at end 
of hour of hour 
(E) (F) 


Average 
line temp. 
(G) 
E+F 


2 


(K) 204,081.2 


(D) 2,506.76 


cular C-410. 
(K) = (D) xX (G). 


Line temp. 
corrn. factor 
(H) 


(L) = Total of column (K) + total of column (D) = 


Corrected Bbl. times 
hourly factor times total of 
(bbl.) avg.linetemp. delivery 


(J) (K) (N) 


Corrected 


DxH DxG 


495.03 
489.94 
519.58 
593.68 
376.08 


40.559.2 
40,352.4 
42,903.2 
49,212.5 
31,053.9 


2,474.31 204,081.2 


(L) (M) 
= 81.4° F. 


9871 2,474.41 


(H) = Temperature correction factor for (G) obtained from Cir- 


(J) =(D) xX (H) = the hourly OS figures. 


weighted 


average line temperature. 
(E & F) = Line temperature taken at the meter at the time meter is (M) = Temperature correction factor for (L). 


(N) = Total of (D) xX (M) = total corrected barrels delivered. 
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API. gravity should be determined 
by hydrometer to the nearest 1/10°; 
and it should be used in the tables 
to the nearest 1°. If there is a frac- 
tion less than 14°, the gravity will be 
used as the next lowest degree. If 
there is a fraction above %°, the 
gravity will be used as the next high- 
est degree; for example, 58.4° A.P.I. 
at 60° F. would be used in calculat- 
ing temperature correction factor as 
58°; but 58.6° A.P.I. at 60° F. would 
be used as 59°. 

III. The total delivery through a 
meter not having an automatic tem- 
perature compensator will be deter- 
mined by multiplying the total bar- 
rels by meter times the correction 
factor for the meter [as obtained in 
previous Par. (9)], then multiplying 
the result by the temperature cor- 
rection factor for the average tem- 
perature during the entire delivery. 

The average temperature will be 
éetermined by multiplying each hour- 
ly average line temperature by the 
barrels registered by the meter dur- 
ing that hour, then adding the results 
together. The sum of these figures for 
each hour of the delivery is then di- 
vided by the total barrels registered 
by the meters for the whole delivery. 
This represents a weighted average 
temperature. 

As an example, refer to Table 1, 
which tabulates the data necessary 
and the method of obtaining a 
weighted average temperature. 

(f) Record of meter calibrations: 
Terminals will be supplied with me- 
ter-calibration data sheets, PPL-104, 
made up in book form. These books 
are to be used as the terminal record 
of meter calibrations. The sheets will 
be numbered consecutively. The data 
concerning meter calibrations will be 
inserted in these books, as observed 
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during the calibration of the meters 
and not written on scrap paper and 
transferred to “the book later. There 
must be no erasures in these books. 
If an effor is made, it will be proper 
to strike through the figures and put 
the correct figures above them. 

(g) Meter-factor record: A form for 
the recording of meter factors, PPL- 
105 will be provided. This form will 
contain columns for thé recording of 
significant data concerning meter cali- 
brations. It will be kept at terminals 
so that factors can be compared with 
previous factors. The station chief 
who is responsible for a delivery ter- 
minal will be required to keep a fac- 
tor record of each meter, and will be 
held responsible for factors checking 
within the foregoing stated limits. 

(h) Master meter proving: When 
meter proving is done by the master 
meter method, the normal procedure 
is to test one meter (called master 
meter) in parallel battery of 
meters by calibrating it against a 
prover tank. After establishing the 
factor for this master meter, the flow 
is directed through both the test me- 
ter and a second meter connected in 
series with it, and the factor for the 
second meter thereby established. 
Fig. 7 shows a typical flow diagram 
for master meter proving. 

The detailed procedure shall be as 
follows: The meter chosen to be the 
master meter is tested, and its ac- 
curacy is established by prover tank. 
The master meter is connected in 
series with the second meter which 
is to be calibrated, and both meters 
stopped. The opening meter readings 
are obtained from the meters’ regis- 
ters. Flow through the meters is 
started by opening a valve on the 
downstream side of the second me- 
ter, adjusted for rate, and continued 


for a minimum of 5 minutes, where- 
upon the flow through the two me- 
ters is stopped using the same valve. 
The closing meter readings of both 
meters is noted and recorded, and 
the accuracy of the second meter de- 
termined from the relationship be- 
tween the relative throughput indi- 
cated on the meters’ register and the 
known accuracy of the master meter. 
Any other meters in the battery 
should be alternately checked against 
the master meter as outlined pre- 
viously, and the accuracy of each de- 
termined. The meters may be re- 
turned to normal measurement as 
their calibrations are completed. The 
master meter should be. kept in serv- 
ice between calibration runs. 
Conclusion . , . 

The cost of meter replacemént parts 
has run one-tenth of a mil per barrel. 
This has been decreasing steadily, 
however; and it is expected that the 
final cost may be on the order of one- 
twentieth of a mil or less. Our pro- 
gram of filtration and meter lubrica- 
tion promises very good meter life. 
A life, with consistent accuracy, of 
4,000,000 bbl. for a 6-in. meter and 
2,000,000 bbl. for a 4-in. meter before 
a major overhaul seems to be indi- 
cated. 


Inasmuch as the automatic tempera- 
ture compensator is primarily an in- 
tegrating device, its most appropriate 
use is in measurement involving a 
wide range of flow rate and tempera- 
ture fluctuation. In pipe-line opera- 
tion, the temperature of the product 
has been observed to follow annual 
ground temperature cycles. Changes 
are gradual and almost imperceptible 
under normal conditions. Delivery 
rates are established either by the 
capacity of the system or by predeter- 
mined schedules, and are nominally 
constant. These two conditions argue 
against automatic temperature com- 
pensation, both from the standpoint 
of accuracy and of investment and 
maintenance costs. Operating records 
support this conclusion by .showing 
an accuracy for meters with positive- 
drive counters (noncompensating) su- 
perior to the accuracy of meters with 
automatic compensators. 


Meter proving by the prover tank 
method may be supplemented by mas- 
ter meter proving. Test data indicate 
that the two methods are equally ac- 
curate. 

Greatest accuracy is obtained by 
running at least two meters in paral- 
lel. Because of the very low pressure 
loss, any excessive friction will cause 
the meter to stop it before it becomes 
damaged or drifts from its proved 
accuracy. Test data show that wear 
has a negligible effect on factors of 
meters run in parallel. In explanation 
of this fact, meter clearances remain 
nominally constant until failure of 
bearings or other mechanisms due to 
wear cause increased friction, in 
which case the meter ceases to operate. 
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DESIGN AND OPERATION OF A 


Bench-Scale Automatic 


Catalyst-Aging 


Unit 


by T. Rice* and F. E. Ivey, Jr.i 


S an aid in the evaluation of the 
numerous commercial and experi- 
mental catalysts for catalytic crack- 
ing processes, a bench-scale unit has 
been designed and operated for the 
purpose of investigating the aging 
characteristics of pelleted catalysts. 
This unit, with slight modification, 
can also be used to determine the 
product distribution obtainable from 
catalysts at various activity levels, the 
effect of operating variables on prod- 
*Gulf Research & Development Co., Pitts- 
burgh. +Gulf Oil Corp., Philadelphia re- 
finery. Abridged version of a paper pre- 


sented at the A.P.I. meeting, Chicago, No- 
vember 10-13. 


uct distribution, and other infcrma- 
tion pertaining to the operation of 
commercial catalytic cracking equip- 
ment. 


When the catalyst-aging unit was 
designed, two objectives given pri- 
mary consideration were: (1) com- 
parability of the operation with com- 
mercial and pilot-plant operation; and 
(2) ease and simplicity of operation 
with a minimum of attention. The 
first of these objectives was accom- 
plished by patterning the design of 
the bench-scale unit after a fixed- 
bed pilot plant which was not suit- 
able for extensive aging studies, due 


Fig. I—{Below) Typical catalyst-aging curves—CAT “A” activity 


as a function of aging period in cycles 


Fig. 2—(Right) Comparative testing of catalysts—CAT “A” coke 
and gas yields as a function of activity 
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to its size. The pilot plant, however, 
has been found to be capable of dupli- 
cating rather precisely commercial 
fixed-bed operations. It appeared that 
ease of operation with a minimum of 
manpower could only be attained by 
the use of automatic equipment con- 
trolled by a cycle timer. 

The unit was designed to operate 
on a 30-minute cycle with an on- 
stream period of 10 minutes, a vac- 
uum and nitrogen-purge period of 5 
minutes, a regeneration period of 10 
minutes, and a nitrogen-purge period 
of 5 minutes. The cycle timer was 
used to control the flow by opening 
and closing in sequence solenoid or 
motor-operated valves, and by start- 
ing and stopping the motor on the oil 
charge pump. The times was also used 
in conjunction with safety features 
for shutting down the unit in case 
of equipment failure. 


Design of Equipment 


The principal parts of the unit in- 
clude a feed tank, a charge pump, a 
combined preheater and reactor, a 
product condenser and receiver, a 
gas meter, a vacuum purge condenser 
and receiver, a vacuum pump, and a 
flue-gas combustion and absorption 
train, in addition to the equipment for 
automatic control. Fig. 3 shows dia- 
grammatically the relationship of the 
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TABLE 1—CYCLE SCHEDULE AND OPERATING CONDITIONS 


Cycle phase 
Pressure release after regeneration 
Beginning of nitrogen purge 
End of nitrogen purge and — 
ning of oil flow ‘ : 
15:00 End of oil flow and beginning of pres- 
sure release ... 
15:36 
of vacuum purge .. 
Beginning of nitrogen purge ; 

End of vacuum and nitrogen purge, 
and beginning of regeneration .... 
End of regeneration and ee of 
pressure release ...... wep ete eS 


17:00 
20:00 
30:00 
(0.00 
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End of pressure release and Siete 5; 


-—--Cam circuit—, Temperature 
On Off (°F.) 


Pressure 


Flow rate 


Atmospheric 


Atmospheric 


1, 2,10 800 to 900 


4, 5,6 


7,8 900 to 1,050 40 psi. 


9 Atmospheric 


0 to 40 psi. 


0.017 cu. ft. per minute 


400 to 800 ml. per hour (1 to 2 volumes of 
oil per hour per volume of catalyst) 


3 Atmospheric 


27-in. vacuum 
27-in. vacuum 


0.017 cu. ft. per minute 


0.18 cu. ft. per minute 
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Ome, 


i oll CIRCUIT C-8 


TIME 

ON OFF 

0:00 5:00 
0:30 5:00 
5:00 15:00 
$:00 15:30 
$:00 18:30 
15:00 18:30 180 
15:30 20:00 166° 
17:00 20:00 204° 
20:00 30:00 240° 
17:00 §.00 204° 60° 


MOTE: THE EQUIPMENT CONTROLLED OURING EACH OPERATION PERIOD IS IDENTIFIED 
IN THE FLOW DIAGRAM BY THE CORRESPONDING CAM NUMBER 


various parts of the unit. The feed 
tank, product receiver, and vaccum 
purge receiver have capacities suffi- 
cient to operate the unit for about 
36 hours without attention. ... 


Operation of Unit 


The operation of the ¢ycle times 
and automatic valves in conjunction 
with the other parts of the unit can 
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Fig. 3—Automatic catalyst-aging unit 


best be illustrated by a detailed de- 
scription of a typical cycle of opera- 
tion. Table 1 shows the cycle sched- 
ule and operating conditions for a 
representative operation. The equip- 
ment controlled by the various cams 
during each cycle phase is identified 
in the flow diagram (Fig. 3) by the 
corresponding cam number. 

The unit, is tested, charged with 
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catalyst and oil, and temperatures and 
rates are adjusted prior to the start 
of operation. The cycle times is then 
manually turned to the zero setting, 
and the timer motor is started... . 


Typical Aging Data 


An example of catalyst aging ata 
that can be obtained with this unit 
(Continued on page 234) 
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Aromatic Absorption Index as Rapid Method 
For Approximating Catalyst Activity 


by W. W. Scheumann* and A. R. Rescorla* 


Aces of the catalyst employed 
in the catalytic cracking of petro- 
leum fractions is of major importance 
in that, for a given feed stock, it dic- 
tates the severity of cracking condi- 
tions necessary to achieve the desired 
conversion. Catalyst-activity meas- 
urements are, therefore, a necessary 
part of the laboratory work required 
for satisfactory control of such crack- 
ing operations. 

Various test methods for evaluating 
the activity of a catalyst have been 
proposed and used by the industry. 
These procedures fall into two prin- 
cipal groups: One group of methods 
is based on a standardized laboratory 
cracking operation, and the most 
widely used procedures of this type 
include the U.O.P. activity test,’ the 
Houdry catalytic activity index,’ the 
Jersey D+L activity test," and the 
Kellogg fluidized fixed-bed activity 
test.‘ In contrast with these methods 
based on a laboratory cracking pro- 
cedure, the second type of test meth- 

*Cities Service Refining Corp., Lake 


Charles, La. Paper presented at A.P.I. meet- 
ing, Chicago, November 10-13. 


od for catalyst-activity measurement 
is based on surface-area reactions. 
Three common methods of this type 
are the potassium hydroxide (KOH) 
absorption test,° the aromatic absorp- 
tion index,’ and the nitrogen absorp- 
tion surface-area measurement.’ 

In the authors’ laboratories the 
standard procedure for activity de- 
terminations for. catalysts used in 
fluid catalytic cracking operations has 
been the Kellogg fluidized fixed-bed 
activity test. However, for a rapid 
test method or for a check test of 
results by the standard method, the 
aromatic absorption index has also 
been used. This paper presents data 
showing the degree of correlation be- 
tween the two methods, on both nat- 
ural and synthetic fluid catalysts, 
based on samples taken during actual 
commercial operations. 


Test Procedures 


The Kellogg fluidized fixed-bed ac- 
tivity test is carried out by actually 
cracking a standard East Texas gas 
oil under a set of standardized and 
controlled operating conditions in a 
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specifically designed small laboratory 
cracking unit, in which the test cata- 
lyst is maintained as a fluidized bed. 
The stabilized liquid products are 
tested by A.S.T.M. method D86-46, 
and the per cent evaporated at 400° 
F. is expressed as per cent D + L (dis- 
tillate plus loss). By carrying out ail 
tests under standard conditions of op- 
eration and using the same feed stock, 
the activity of the catalyst remains as 
the only variable, and the production 
of distillate plus loss is a measure of 
the activity of the catalyst. 

Prior to the actual cracking opera- 
tion, the catalyst must be elutriated 
to remove a majority of particles of 
less than 20 microns average size, as 
such sized particles do not aerate sat- 
isfactorily in the test unit. New cata- 
lyst samples require a heat treat- 
ment before testing, and used catalyst 
must be burned to a carbon content 
of less than 0.1 per cent for consistent 
results. 

In addition to the activity expressed 
as per cent D+ L, the measurement 
of the noncondensable gas volume 
permits calculation of the gas-produc- 
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Fig, !—Relation of aromatic adsorption index and per cent D + L 


for synthetic catalyst 
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Fig. 2—Relation of aromatic adsorption index and per cent D+ L 


for natural catalyst 
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Fig. 3—Comparison of activity values on commercial-unit samples 


over 8-month period—synthetic catalyst 
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ing factor for the catalyst and a de- 
termination of the carbon laid down 
on the catalyst during the test, a cal- 
culation of the carbon - producing 
factor. 


This method of testing yields, there- 
fore, much valuable information re- 
garding the characteristics of a cata- 
lyst. It is, however, time-consuming, 
as an average of 10 to 12 man hours 
of work and a total elapsed time of 
20 to 24 hours is required for each 
sample. Moreover, a very consider- 
able amount of specialized equipment 
is necessary if multiple units of some 
type are set up in order to decrease 
the man-hour requirements per de- 
termination. 


Under many conditions such as the 
control of catalyst additions and sim- 
ilar items, an approximate value of 
catalyst activity at more frequent 
time intervals is of more value than 
a precise activity determination. It 
has been found that the aromatic ab- 
sorption index may be used for this 
purpose. This method, which was 
first brought to the writers’ atten- 
tion by the Petroleum Research Di- 
vision of M. W. Kellogg Co., is based 
upon the ability of a cracking cata- 
lyst selectively to adsorb aromatic hy- 
drocarbons from a hydrocarbon mix- 
ture. 

The test is carried out by first heat 
treating the catalyst sample at a tem- 
perature of 850° F. A 3%4-g. sample is 
then weighed into an adsorption ves- 
sel to which is added 5 ml. of a hy- 
drocarbon mixture consisting of 30 
per cent toluene and 70 per cent iso- 
octane. The adsorption vessel is 
shaken in a mechanical shaker for 2 
hours, after which the refractive in- 
dex is determined on the supernatant 
liquid. The aromatic adsorption in- 
dex is the difference between the re- 
fractive index of the original hydro- 
carbon mixture and that of the hy- 
drocarbon mixture after contact with 
the catalyst multiplied by 10.‘ A de- 
tailed description of the Cities Serv- 
ice modification of the original Kel- 
logg procedure is given in the ap- 
pendix to this paper. 

This determination requires ap- 
proximately 5 hours’ elapsed time, 
and it is quite apparent that a sin- 
gle laboratory operator can carry out 
a considerable number of such de- 


terminations simultaneously, so that where 
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Fig. 4—Comparison of activity values on commercial-unit samples 
over 8-month period—synthetic catalyst 
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the man-hour requirements per de- 
termination is quite small. In addi- 
tion, the only piece of expensive lab- 
oratory equipment required is a pre- 
cision refractometer equipped for con- 
stant-temperature work. 


Relation of D +L to Aromatic 
Absorption Index 


In order to relate the aromatic ab- 
sorption index to the D+ L value, a 
very considerable number of samples 
of new and regenerated synthetic cat- 
alyst and new and regenerated nat- 
ural catalyst from both commercial 
units and pilot-plant operations were 
tested by the two methods. This pro- 
gram was carried out over an extend- 
ed time period, and included catalyst 
samples varying widely in activity. It 
was found that separate correlation 
curves for synthetic and natural cat- 
alyst were required. The average cor- 
relation curve for synthetic catalyst is 
shown in Fig. 1. A similar average 
correlation for natural catalyst is 
shown in Fig. 2. In Figs. 3 and 4 are 
shown the changes in catalyst activ- 
ity over an 8-month period for two 
commercial units operating on syn- 
thetic catalyst. Although the deter- 
mined D+L curves and the D+L 
curve calculated from the aromatic 
absorption index are not identical, 
they do show the same general trends. 
The average deviation between the 2 
curves is —0.8 D + L; and, excluding 
several widely divergent points, the 
maximum deviation is +2 D+ L. 


Fig. 5 shows a similar curve for a 
unit operating on natural catalyst. 
Here again the determined and cal- 
culated curves are not identical, but 
do show the same general trends. The 
average deviation is —0.3 D + L; and, 
excluding several widely divergent 
points, the maximum deviation is 
+2 D +L. 


Conclusions 


Although the aromatic absorption 
index does not in all cases measure 
catalyst activity precisely in agree- 
ment with the fluidized fixed-bed 
D +L method, it does give a fairly 
good approximation. It should have 
many applications where an approxi- 
mate measurement of activity is suit- 
able, and where results are needed 
in a short elapsed time interval, or 
relative changes in activities 
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of a large number of samples is de- 
sired 


' 

Appendix—Laboratory Procedure for 
Determination of Aromatic Ab- 
sorption Index 
(Cities Service Modification of M. W. 
Kellogg Co. Method) 


Purpose 
1. Because silica gel-type catalysts will se- 
lectively adsorb aromatics from mixtures of 
hydrocarbons, an attempt is being made to 
estimate the activity of catalysts by meas- 


‘uring the extent to which this adsorption 


will take place under controlled conditions, 

2. The aromatics adsorption index has an 
advantage over D+L or similar activity 
ratings in that the personnel requirements 
are much smaller, and the test may be com- 
pleted in a shorter period of time. 

Equipment 

3. (a) Bausch and Lomb precision refrac- 
tometer equipped with constant-tempera- 
ture apparatus. 

(b) Apparatus: 5-ml. pipettes and micro 
pipettes. 

(c) Adsorption bottles: Use  glass-stop- 
pered weighing bottles 4 cm. high and 25 
cm. in diameter. 

(d) Shaker capable of shaking the samples 
continuously for 2 hours. 

(e) Muffle furnace equipped with means 
of measuring and controlling the temper- 
ature. 

Reagents 

4. Toluene-isooctane solution: 30 per cent 
by volume toluene in isooctane. Use re- 
agent-grade toluene and _ reference - fuel 
grade isooctane. 


Procedure 


5. If the catalyst is new, place about 10 g. 
of it in a crucible and heat it in the muffle 
furnace for 2 hours at 850° F. If ‘the cata- 
lyst has been used, heat the crucible con- 
taining the catalyst for at least 2 hours at 
1,000° F. Cool the sample to room temper- 
ature in a desiccator. 

6. Weigh duplicate 3.50-g.+0.1-g. portions 
of the catalyst into weighing*bottles and 
pipette in 5.0 ml. of the toluene-isooctane 
solution. Tightly stopper each bottle, place 
it.in the shaker, and shake for 2 hours at 
room temperature. . 

Investigation has shown that, in most 
cases, equilibrium will be approached in 
that length of time. 

7. Allow the catalyst to settle to the bot- 
tom. of the bottle; and, using a micro 
pipette, remove a portion of the clear liq- 
uid and determine its refractive index. It is 
well to repeat the refractive index two or 
three times on separate portions of the liq- 
uid, if possible. 

8. Determine refractive index of the orig- 
inal toluene-isooctane solution. 

9. Occasionally a catalyst is found which 
absorbs so much of the toluene-isooctane 
solution that tHere is insufficient clear liq- 
uid available for a refractive-index deter- 
mination. In such cases 2.50 g. +0.01 g. of 
catalyst and with the 5 ml. toluene-isooctane 
solution should be used, and the special 
formula employed for calculating the aro- 
matics adsorption index. 
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Fig. 5—Comparison of activity values on commercial-unit samples 
over 8-month period—natural catalyst 
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10. All refractive indices are measured at 
20° C. using the sodium “D” line. 


Calculations 
11. The aromatics adsorption index, I, is 
defined as follows: 
I = (n°p—n’p) (10*) 
Where: , 

n°p = the refractive index of the original 
toluene-isooctane solution. 

Nn’p = the refractive index of the solution 
after contact with 0.70 g. of catalyst 
per milliliter until the adsorption 
process has reached an equilibrium. 


12. If it has been necessary to reduce 
the amount of catalyst sample to 2.50 g., 
the aromatics adsorption index may be cal- 
culated by the following formula: 


+ I= 1,41 (n°p—n”p) (104) — 1.1 
Where: 
n”p = the refractive index of the solution 
after contact with 0.50 g. of catalyst 
per milliliter. 


Accuracy of Reporting 
13. Report the aromatics adsorption index 
to the nearest 0.1 unit. 
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Bench-Scale Automatic 
Catalyst-Aging Unit 


(Continued from page 228) 

is shown in Figs. 1 and 2. These 
curves represent the relative aging 
characteristics of two pelleted cata- 
lysts identified as catalysts “A” and 
“B.” Each catalyst was aged for 900 
cycles at conditions which maintained 
a relatively constant and reasonable 
yield of coke. Average operating con- 
ditions during the cracking part of 
the cycles were as follows: a salt-bath 
temperature of 860° F., atmospheric 
pressure on the reactor, and a space 
velocity of 1.5 volumes of oil per hour 
per volume of catalyst. The charge 
stock for the aging tests was a light 
paraffinic gas oil. Activities of the 
pelleted catalysts were determined by 
the CAT “A’* method before aging 
and after approximately 350, 700, 
and 900 cycles of the tests. Coke and 
gas yields and analyses of the gas 
were determined on each of the CAT 
“A” tests. : 

The CAT “A” activities of the two 
catalysts were plotted as a function 
of the cycles of aging in Fig. 2. Al- 
though catalyst “A” had a slightly 
higher initial activity than catalyst 
“B,” it appeared to decrease more 
rapidly .in activity during the 900 
cycles of aging. An indication: of the 
product distribution at various stages 
is shown in Fig. 3. The yield of coke 
from the CAT “A” test is similar for 
the two catalysts when they are com- 
pared at the same activity. Catalyst 
“A,” however, produced a consider- 
ably higher yield of gas than catalyst 
“B” at the same level of activity. Gas 
analyses also showed that the produc- 
tion of hydrogen was doubled when 
catalyst “A” was used. 

Although this unit was designed 
primarily for catalyst-aging tests, it 
is basically applicable to other types 
of catalyst studies. Other problems 
related to catalyst cracking which 
may be investigated on a relative 
basis are: (1) the determination of 
cracking characteristics of catalysts 
at various activity levels or degrees 
of contamination; (2) the effect of 
operating variables on product dis- 
tribution; (3) the effect of various 
charge stocks on the aging cherac- 
teristics and contamination of cata- 
lysts; and, (4) the determination of 
the product distribution from miscel- 
laneous charge stocks. 
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Prediction of Activity of Cracking Catalysts 
From Heat of Wetting 


by Ivor W. Mills 


CCURATE determination of cata- 

lyst activity is essential for prop- 
er operation of catalytic cracking 
plants for the production of gasoline. 
A method has been published by 
Alexander and Shimp* for experimen- 
tally determining the activity of 
cracking catalysts, wherein the cata- 
lyst is placed in a miniature crack- 
ing unit and a series of runs made un- 
der conditions which approximate 
plant conditions, to determine the 
amount of gasoline produced by the 
catalysts. This direct technique is 
certainly the best way to arrive at 
the activity of a catalyst, inasmuch 
as the conditions to which the cata- 
lyst is subjected are essentially the 
same as are used in the commercial 
unit and the amount of gasoline pro- 
duced is actually measured. However, 
these methods require rigid control by 
the operator, and are both time-con- 
suming and expensive. It is, there- 
fore, desirable, if possible, to corre- 
late catalyst activity with some more 
simply determined property. 

The catalyst types which will be 
considered in this paper are the pel- 
leted clay type and the synthetic sil- 
ica-alumina type, both in the bead 
and pelleted form. The basic activity 
used for correlation is that determined 
by the “catalyst-activity test ‘A’” 
method of Alexander and Shimp.’ The 
pretreatment to which the catalysts 
were subjected before determining 
their properties was also essentially 
the same as that used to prepare sam- 
ples for the CAT “A” method, as fol- 
lows: : 

Natural clay catalysts.—Heat-treat- 
ed 3 hours at 1,050° F. Purged during 
this period with calcium-chloride 
dried air at a rate of one volume of 
air per volume of catalyst per minute. 

Synthetic beads and pellets.—Heat- 
treated 10 hours at 1,400° F. Same air 
rate as above. 

Concerning the properties of these 
catalysts which might be useful for 
correlation with activity, it is no- 
ticed that they are all adsorbents, and 
that they exhibit high heats of ad- 
sorption. In an attempt to develop a 
correlation, both properties were in- 
vestigated. The amount of heat 
evolved when a catalyst is contacted 
with a liquid will hereafter be re- 
ferred to as “heat of wetting.” This 
property was determined for a series 
of catalysts using liquids including 
methanol, water, acetone, and acetic 
acid. Of these liquids, methanol ap- 
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peared to be the most favorable, as it 
gave a good temperature rise, could 
be obtained in a pure state, and was 
easy to handle. Therefore, heat-of- 
wetting data for the rest of the paper 
imply, the use of methanol. 

The same series of catalysts was 
used to investigate adsorption char- 


acteristics. In these experiments, 10 g. ° 


of powdered catalyst were contacted 
with 15 ml. of a 50-50 per-cent-by-vol- 
ume mixture of methanol and ben- 
zene. The mixture was placed in a 
shaking machine until the refractive 


index of the liquid phase reached a _ 


constant value. The refractive-index 
change is a measure of the amount 
of methanol selectively adsorbed. This 
liquid pair is probably not ideal for 
studying adsorption characteristics, 
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Fig. 1—Relation between heat-of-wetting and 
adsorption capacity for catalysts 


but it was sufficiently good to show 
that heat-of-wetting and adsorption 
capacity are directly related, as shown 
in Fig. 1. Based on these preliminary 
studies, heat of wetting was selected 
as the property on which to base the 
attempted correlation with catalyst 
activity: 

The apparatus used to determine 
heat of wetting is shown in Fig. 2. 
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Fig. 2—Apparatus used to determine heat of 
wetting 


The analytical method is as follows: 


Apparatus 


1. Constant-temperature bath capable of 
holding 25+0.05° C. Depth of bath, at least 
10 in. 

2. Pint-size thermos bottle as described 
in A.S.T.M. method D-481-39. Method of test 
for acid heat of gasoline. For the purpose 
of this test, the temperature rise on mixing 
50 ml. of methanol and 50 ml. of water at 
50° C. should be 8.8+80.1° C. 

3. Catalyst tube as described in Fig. 2. 

4. Graduated cylinder: 100-ml. size. 

5. Thermometer: 3-in. immersion type, 
calibrated in °C. in units of 0.2° C. or less. 
Range: 25.0° C. to approximately 75° C. 


Reagents 


1. Methanol: at least 99 per cent pure. 
2. Dry nitrogen: dried over calcium chlo- 
ride. 
Procedure 


One hundred milliliters of catalyst beads 
or pellets are measured and transferred to 
the catalyst tube. The nitrogen line is at- 
tached and the catalyst purged with nitro- 
gen at a rate of 200 to 300 ml. per minute. 
Fifty milliliters of methanol are measured 
into a graduated cylinder, which is also 
placed in the constant-temperature bath. 
After the catalyst and methanol have been 
in the bath for at least one-half hour, the 
methanol is transferred to the thermos; the 
thermometer is inserted; and the system is 
shaken vigorously. If the equilibrium tem- 
perature obtained after shaking is different 
from 25° C. by more than 1° C., the alcohol 
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is removed from the thermos and warmed 
or cooled as needed before returning to 
the thermos. If the temperature is 25° to 
96° C., it may be lowered sufficiently by 
plowing nitrogen into the thermos above 
the liquid level; the evaporation of meth- 


anol is sufficient to cool the thermos. If the: 


temperature is 24° to 25° C., it can be 
raised to 25.0° C. by continuous shaking. 

When the temperature has been adjusted 
to 25.0° C., the catalyst is quickly traris- 
ferred to the thermos, the thermometer in- 
serted, and the system shaken vigorously 
in an inverted position. Temperature read- 
ings are taken every 15 seconds for 5 min- 
utes. The data are then plotted. Typical 
time-temperature curves for bead and pel- 
leted types are shown in Fig. 3. With pel- 
leted catalysts, the temperature rise is very 
rapid—after which very little, if any, heat 
is evolved. The temperature at which the 
secondary portion of the .curve begins to 
assume a straight line is recorded. The dif- 
ference between this value and 25° C. is 
the “heat of wetting.” 


As shown in Fig. 3, the time-tem- 
perature curve for bead catalyst is 
quite different from that for pellets. 
This type catalyst has a finer pore 
structure, and the diffusion of mate- 
rial in and out of the catalyst is some- 
what slower. The slower diffusion rate 
is reflected in the shape of the time- 
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Fig. 3—Typical time-temperature curves for 
bead and pelleted catalysts 


temperature curve. Instead of giving 
a sharp break, a fairly smooth curve 
is obtained. There is, however, a 
rapid change in slope as an indica- 
tion of the temperature break. If, 
however, the beads are ground to a 
powder before testing so that diffu- 


sion rate is not a controlling factor, . 


the time-temperature curve is the 
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Fig. 4—Curves relating heat-of-wetting and 


catalyst activity for bead and pelleted cat- 
alysts 
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TABLE 1—ACCURACY OF CORRELATION FOR CATALYSTS OF VARIOUS TYPES 


Sample Type 

Synthetic bead 
Synthetic bead 
Synthetic bead 
Synthetic bead 

Synthetic bead 

Pelleted clay 

Pelleted clay 

Pelleted clay 

Pelleted clay 

Synthetic pellet 
Synthetic pellet 
Synthetic pellet 
Synthetic pellet 
Synthetic pellet 
Synthetic pellet 
Synthetic pellet ......... 
Synthetic pellet .. 


same shape as that for pellets, and 
is easily. interpreted. If powdered 
beads are used in the test, a sample 
equal in weight to 100 ml. of whole 
beads is used. 

Using the analytical method as de- 
scribed previously herein, heats of 
wetting were determined for a vari- 


- ety of catalysts of known CAT “A” 


activity. A plot of heat of wetting 
against CAT “A” activity is shown in 
Fig. 4. It was found that two corre- 
lating lines were obtained. Pelleted 
catalysts, both clay and synthetic, fol- 
low. one line; and beads follow the 
other. 

The correlating lines as presented in 
Fig. 4 have been applied to a variety 
of catalysts, including new catalysts 
which were steam-aged to various ac- 
tivity levels; and some used plant cat- 


- alysts. Typical data showing the ac- 


curacy of correlation for the differ- 
ent types are given in Table 1. The 
deviations for the new and steam- 
aged samples are all very .low—the 


‘plant samples being somewhat higher. 


This is generally the case, and is prob- 
ably due to the presence of small 
amounts of “poisons” on the used cat- 
alyst surface which do not affect the 
heat-of-wetting and cracking activi- 
ties to the same extent. This effect 
will be discussed in a later section. 
The foregoing disc@ssion indicates 
that, if catalysts are In good condi- 
tion and properly prepared for test, 
the activity of the catalyst can be 
predicted from heat of wetting. The 
subsequent discussion will be con- 
cerned with some effects which may 
complicate the correlation. 
Water.—During the course of this 
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Fig. 5—Effect of water on heat of wetting 
for synthetic catalysts 
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work, it was noticed that water pres- 
ent on a catalyst can have consider- 
able effect on heat of wetting. Water 
may be present either as free water 
or in the form of water of hydration. 
Free water causes a decrease in heat 
of wetting, whereas water present as 
hydrate causes a high value. The data 
in Fig. 5 show the effect of adding 
known amounts of water to a pelleted 
synthetic catalyst. These data indi- 
cate that the presence of 1 ml. of free 
water per 100 ml. of catalyst decreases 
the apparent activity from 36.8 to 32.0. 
The water in these cases is believed 
to be in the free form, as it can be 
removed by subjecting the catalyst to 
vacuum at 340° F. 

The effect of water of hydration was 
examined by soaking a catalyst with 
water and allowing it to stand for sev- 
eral days. Free water was removed by 
vacuum treating; and it was found 
that, after this:treatment, the heat-of- 
wetting activity had increased from 
28.4 to 33.0. This condition was found 
to be stable at 1,000° F.; but, if the 
catalyst was treated at 1,400° F., the 
heat-of-wetting activity returned to 
28.4. 

These data indicate that water in 
either form may have considerable ef- 
fect on heat of wetting. It is inter- 
esting that in cases where hydration 
of the catalyst has not occurred, the 
catalyst can be prepared for test by 
vacuum treating. Although this pre- 
treating technique cannot be applied 
generally, it has been of considerable 
use in’ preparing samples for test 
where it was ‘known that little, if 
any, hydrate could be present. 

Carbon.— Because carbon is the 
commonest solid contaminant found 
on catalysts, its effect on heat of wet- 
ting was examined. Four pelleted syn- 
thetic catalysts, each containing ap- 
proximately 2.0 per cent carbon, were 
prepared for heat of wetting by both 
vacuum regeneration and heat treat- 
ing. The data obtained indicate that 
carbon in this concentration has lit- 
tle effect on heat of wetting, as shown 
in the following tabulation: 


r Activities*———, 
Cohtaining Free of 
Sample carbon carbon 
1 owes Q 34.2 
25. 2] . ; 4.2 
4 ST RES ‘ 36.4 
*From heat of wetting. 
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Iron oxide.— Probably the next 
commonest catalyst contaminant is 
iron oxide, produced by oxidation of 
iron in the catalyst system and de- 
posited on the catalyst surface. Some 
catalysts which showed the charac- 
teristic color of iron oxide gave good 
correlation of activity, and others 
did not. In an attempt to clarify this 
point, a pelleted synthetic catalyst 
was in one case shaken with iron 
oxide from a reactor so that the ex- 
ternal surface was well coated with 
iron. Another sample of the same 
catalyst was impregnated with iron- 
chloride solution, washed with am- 
monia to precipitate the iron, water- 
washed to remove chloride ion, and 
then vacuum- and heat-treated. After 
this treatment, the catalyst contained 
10.3 per cent iron as Fe.O;. The ac- 
tivities of these samples were de- 
termined by both the CAT “A” and 
heat-of-wetting methods. Heat of 
wetting gave the same activity (34-35) 
for the original and the treated sam- 
ples. The CAT “A” method gave the 
same activity, viz., 34-35, for the 
original and surface-coated samples; 
but the sample impregnated with 
iron gave an activity of 16.6, show- 
ing considerable decrease from the 
original activity. These data indi- 
cate that iron oxide in seme: cases 
decreases the accuracy of correlation, 
end in other cases has no effect. In 
general, it has been noticed that, if 
the internal surfaee of the catalyst is 
discolored with iron, correlation will 
not be obtained. The iron content of 
ordinary samples is much lower than 
the 10.3-per-cent value used in this 
work, and deviations are consequent- 
ly lower. Normally deviations due to 


the presence of iron oxide rarely ex- 


ceed four activity units. 


Blending Effect 


An interesting effect that has not 
been encountered to any great ex- 
tent in practice, but may be signifi- 
cant in some cases, is that activities 
do not necessarily blend in a linear 
relationship. This effect is noticed 
particularly in cases where the ac- 
tivities of the components are quite 
different. A case has been encoun- 
tered wherein a blend of 48 per cent 
of a 17.5 activity catalyst with 52 
per cent of a 46.1 activity catalyst 
gave a resulting activity of .37.9, in- 
stead of 32.4 as would be predicted 
from a linear relationship. 


Both components were pelleted 
alumina-silica type. Because heat of 
wetting is an additive property this 
effect ‘would introduce deviation in 
the correlation. This effect may be 
encountered to some extent in units 
where makeup catalyst is added peri- 
Odically. In such units, an equilibrium 
condition is usually reached with re- 
spect to the range of activity pres- 
ent; therefore, it may be possible to 
adjust the correlating line to com- 
Pensate for this effect. 
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Conclusion 


In conclusion, it can be said that, 
if catalysts of the synthetic silica- 
alumina type or natural clay type 
are properly prepared for test and 
no catalyst poisons are present, ac- 
curate correlation of activity with 
heat of wetting can be obtained. In 
cases.where deviation is encountered 
due to the presence of “poisons,” the 
heat of wetting is still a useful prop- 
erty with which to study the beha- 
vior of catalysts. The correlation has 
not been applied to types of crack- 
ing catalysts other than the conven- 
tional alumina-silica and natural 
clay types. ; 

Considerable space has been de- 
voted to the effects of foreign bodies 


on the catalyst—not that all these 
effects are commonly encountered, 
but they represent effects which may 
be éncountered. They introduce com- 
plications in the heat-of-wetting cor- 
relation, and will probably have 
similar effect on any other attempt 
to correlate activity with a bulk 
property of a catalyst; because cata- 
lytic effect is not necessarily a bulk 
property, but in many cases repre- 
sents a trace phenomenon. 
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Results of Water Injection in Woodbine 
Reservoir of East Texas Field 


by W. S. Morris 


AST TEXAS oil field, discovered in 
1930, is a monoclinal-type struc- 
ture. The oil-producing formation is 
| the Woodbine sand, which exists as a 
' continuous interconnected porous zone 
throughout the field, with an average 
' porosity of 25 per cent and an aver- 
"age permeability of approximately 
| 2,500 md. The field is from 4 to 8 
| miles wide, 42 miles long, and in- 
' cludes 130,000 acres, or more than 200 
sq. miles. 

It is a water-drive-type field and, 
consequently, it was inevitable that 
large volumes of salt water would be 

_ produced in the course of the produc- 
tion of the oil reserves. The original 
oil-water contact has been generally 
accepted ‘as 3,320 ft. below sea level. 

In excess of 50 per cent of the area 
of the field was originally underlain 

_ by water, as may be seen in Fig. 1. 

The original reservoir pressure (at 
3,300 ft. below sea level) was 1,625 psi. 

' The oil in the reservoir was under- 

| saturated with gas under the original 
conditions of temperature and pres- 
sure prevailing, and it starts out of 

_ solution at 755 psia. The recoverable 
oil reserve has been estimated as high 
as 5,000,000,000 bbl., of which approx- 
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of Mines, Bartlesville, 1926-1929. From 
1929 to 1936 he was in Oklahoma City 
with Indian Territory Illuminating 
Oil Co. While in that city he studied 
law and was admitted to the Okla- 
homa bar in 1936. From 1936 to 1942 
Morris was field chairman for the 
East Texas Engineering Association 
before having been elected to his 
present position. Portion of paper pre- 
sented at annual ere of A.P.I., 
Chicago, November 10-13. 


imately 2,350,000,000 bbl. have been 
produced.’ 
East Texas field has all of the char- 
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Fig. 1—Generalized west-to-east cross-section—East Texas field 
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acteristics of a water-drive reservoir. 
As early as 1934, the mechanics of 
the water drive were so well ginder- 
stood by reservoir technologists that 
the withdrawals and pressure be- 
havior could be expressed as a,math- 
ematical relationship.’ In 1938 the ef- 
fect of various rates of production on 
the reservoir pressure was forcibly 
presented to the industry.’ It was 
clearly shown that there existed a 
definite pressure-production relation- 
ship; and that the production of salt 
water from the reservoir had a simi- 
lar effect, as the production of oil, on 
the decline in pressure. The total 
withdrawal from the reservoir—in- 
cluding both oil and water—had to be 
controlled or the reservoir would suf- 
fer a tremendous loss of oil reserves. 


From the very nature of the reser- 
voir, it was understood that large 
volumes of salt water would inevita- 
bly be produced. It was believed that 
the salt water should be kept in the 
ground if possible and not produced 
to the surface, or that the produced 
water should be returned to the res- 
ervoir in order to maintain the pres- 
sure, or at least to minimize the de- 
cline. 


Salt-Water Production 


Some salt water was produced early 
in the life of the field when wells 
were drilled below the oil-water con- 
tact, especially on the west side of the 
field, where the oil-sand section was 
relatively thin. By October 1935 ap- 
proximately 15,000 bbl. of salt water 
had been produced per day. In the 
latter part of 1938, when water pro- 
duction had reached 100,000 bbl. per 
day—serious attention was directed to 
the problem of not only “salt-water 
disposal,” but also “pressure mainte- 
nance” in the reservoir. By the end 
of 1939 salt-water production was 
about 200,000 bbl. per day, and by the 
middle of 1941 had exceeded 400,000 
bbl. per day. Data on the volume of 
salt water produced and other related 
information, by intervals since 1941, 
are shown in Table 1. 

Late in 1939 an injunction suit to 
prevent salt-water pollution of the 
fresh-water streams in the East Texas 
field drainage area directed consider- 
able attention to the salt-water prob- 
lem. As a result, many earthen pits 
for impounding the salt water were 
constructed, but by no means solved 
the problem from a practical stand- 
point. Salt water escaped from some 
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TABLE 1—WELL-STATUS DATA—EAST TEXAS FIELD—BY YEARS 
From Railroad Commission Records 


Wells— 4-1-41 
Flowing wells making water.... 759 
Pumping wells making water.... 3,682 
Pumping wells not making, water 3,146 
Total pumping wells in field..... 6,828 
Gas-lift wells making water ..... 458 
Gas-lift wells not making water 429 
Total gas-lift wells in field 887 
Total artificial-lift wells ...... 7,715 
Marginal wells making water 757 
Proratable wells making water 3,606 
Total wells making wdter 4,363 


Daily water withdrawals 
(barrels)— 

From marginal wells making water 
From proratable wells making 
water he tesa eke 
From aj! wells making water. . 
Average daily—marginal well ... 
Average daily—proratable well .. 

Average daily—water well . 


earthen pits and found its way into 
the surface drainage of the area. Un- 
der conditions of this kind, trees and 
vegetation were killed and streams 
polluted. 


By the middle of 1941, plans for a 
field-wide program of salt-water dis- 
posal were beginning to take shape. 
The entrance of the United States into 
World War II on December 8, 1941, 
brought into sharp focus the need for 
salt-water disposal and pressure main- 
tenance in the field. E. DeGolyer, then 
with the Office of Petroleum Coordi- 
nator for National Defense, warned 
the operators that, unless they got to- 
gether and worked out a solution to 
the salt-water problem, East Texas 
field might be subjected to federal 
control as a matter of war necessity. 


Methods of Salt-Water 
Disposal 

It is evident that 
some method of con- 
trolling the salt-water 
production had to be 
found or methods: 
worked out satisfac- 
torily to dispose of the 
water after it had been 
produeed above- 
ground. It was ‘first 
thought that the water 
could be evaporated in 
open pits in the field, 
but the idea was soon 
discarded when it was 
found that the rate of 
evaporation in East 
Texas was practically 
equivalent to the rate of 
rainfall. Various meth- 
ods of disposal of salt 
water included: 


1. Evaporation in 
open pits. 

2. Evaporation in 
open pits with the aid 
of artificial heat (gas 
flares). 

3. Continuous dis- 
charge of salt water 
into surface drainage 
and streams. 2 

4. Storage of salt 
water in earthen pits 
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1-1-42 
1,118 877 843 
4,017 
3,115 
7,132 ’ 

524 535 200 69 
455 462 474 472 
979 997 d 674 541 
8,111 
927 959 
4,732 
5,659 


1-1-43 1-1-44 1-1-45 1-1-46 1-1-47 
1,045 971 737 
4,139 4,653 
3,606 3,974 


7,745 8,627 


3,935 
3,392 
7,327 


8,324 8,419 9,168 
1,097 _ 910 
4,213 4,549 


4,388 . 
5,310 5,459 


5,347 


221,632 210,209 229,049 270,078 .232,206 208,895 350,142 


: .... 217,474 207,834 221,205 233,378 320,101 409,971 302,655 
. 387,653 439,106 418,043 450,254 503,456 552,307 618,866 652,797 
239.09 219.20 
45.96 
77.59 


204.51 211.66 211.67 229.55 253.18 
47.36 54.52 5943 75.98 90.12 175.04 
78.18 86.97 96.76 104.01 113.37 120.53 


within the field, with controlled dis- 
charge into streams during periods 
of heavy rainfall. 

5. Transportation of salt water from 
the field to the Gulf of Mexico by 
pipe line or open ditches. 

6. The injection of salt water into 
subsurface, formations. 

Each of the possibilities was ex- 
plored; the first five methods proved 
unworkable. Early in 1936 the feasi- 
bility of returning salt water to the 
Woodbine sand in East Texas fiéld 
was demonstrated in a test well about 
2% miles west of the producing limits 
of the oil field in the south end of 
the field. The results of this large- 
scale experiment pointed the way for 
the salt-water-disposal program now 
in use in the field. 


2—GROWTH OF SALT-WATER- 
DISPOSAL SYSTEMS 


Injection 

wellsin Salt water 

use—end injected average 

Year— year (bbl.) (bbl) 

1938 ... 1 223,053 @ll 
cat sikn wily sh 2,250,761 6,166 
1940 ‘ 10,965,939 29,962 
1941 23,530,319 64,468 
1942* 29,399,277 80,546 
1943 73,623,337 
1944 4 124,153,141 
1945 oes 137,155,539 
1946 si de 156,005,547 
1947 (6 mos.) 86,845,716 


Daily 


339,216 
375,769 
427,412 
479,811 


Cumulative 644,153,129 


*East Texas Salt Water Disposal Co. start- 
ed operations October 1, 1942. 


However, the cost of providing salt- 
water treating plants and injection 
wells was so great that only the larger 
oil companies with.large leases or 
groups of leases in one locality, could 
afford to make use of the method of 
disposal. 


Subsurface Disposal of Salt Water 


The first injection well started oper- 
ation in June 1938. The success of 
this method was soon evident, and 
other operators began installing the 
necessary facilities to return the wa- 
ter to the Woodbine sand. The method 
was generally accepted by all oper- 
ators and encouraged by the Railroad 
Commission of Texas. Since 1938 the 
program rapidly expanded, as shown 
in Table 2. 

To meet the need of all operators, 
both large and small, for salt-water 
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Fig. 2—East Texas field, performance record, oil, water production, water reinjected and reservoir pressuté 
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PRESSURE TYPE RADIATOR CAP 


LARGE CAPACITY 
RADIATOR CORE 


ROM radiator to rear axle, these heavy- 
duty trucks were especially engineered and 
built for long, economical service. 


They’re powered by two brilliant truck en- 
gines, of 282 and 331 cubic inch displacement. 
Horsepower-to-weight ratios reach a new high! 
These engines develop 225 and 270 pound-feet 
of torque respectively—and maintain high 
torque output over a wide speed range. 


Engine cylinder walls, of chrome nickel mo- 
lybdenum alloy cast iron, are so hard that 
wear is almost non-existent. Valves are made 
of silchrome, a special valve material of ex- 
ceptional durability. For long life, exhaust 
valves are sodium-cooled; valves and valve 
seat inserts are stellite-faced. 


“Everywhere, unnecessary surplus weight is 


eliminated by improved design and advanced 
metallurgy. New and strictly heavy-duty 
clutches, and a remarkably efficient five-speed 
transmission—coupled with rear axles of en- 
tirely new design—provide’ a highly efficient 
transmission of driving torque to the wheels. 
Despite their husky construction and rugged 
strength—these trucks handle with ease, even 
on steep grades with capacity loads. 


If your transportation requirements fall within 
the 18,500 to 23,000-pound gross vehicle weight 
ranges (up to 40,000 pounds G.T.W.) ... get 
the complete story of these great new Dodge 
“Job-Rated” heavy-duty trucks from your 
Dodge dealer. We believe you'll find them your 
long-awaited answer to lower-cost hauling in 
their capacity ranges! 
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heavy-duty trucks 
POWERFUL WATER PUMP 
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Stellite-faced exhaust 
valves and seat inserts. 
(All valves and valve 
seat inserts are of hard, 
durable silchrome.) 


Sodium-cooled exhaust 
valves. 


Rustproof water distrib- 
uting tube for exhaust 
valve seat cooling. 


Large water pockets 
surround valve stems for 
quick heat dissipation. 


Self-locking adjusting 
screws facilitate tappet 
adjustments. 


Tappets lubricated by 
pressure feed for long life. 


High-test cast iron alloy 
camshaft supported by 
four large bearings. 


ed 5-speed trans- 

ions and heavy- 

duty clutches, with ca- 

pacity well in excess 

of engine torque, in- >) 

ong life, low- 
tenance. 


TABLE 3—GROWTH OF THE SALT WATER COMPANY -Technique of Salt-Water Disposal 


It was soon evident that special ma- 
terials were necessary to withstand 
the highly corrosive action of salt wa- 
ter. Gathering lines were constructed 
of asbestos-cement pipe; in pressure 
lines, steel pipe (cement lined or 
plastic lined) had to be used. Like- 
wise, pumps of special alloys were 


Facilities furnished at year end Water injected (bbl.) 
at te A— 





ae 
Daily 
average 
6,335 
111,216 
216,611 
241,828 
302,338 
359,320 


“4 
Wells Injection 
served wells 
208 6 

2,100 30 

454 2,372 34 

480 2,776 34 

501 3,126 41 
Ip? (6 momtlis) .-........<... 511 3,321 


‘ Leases 
served 
27 


Total 

period 
582,832 
40,593,672 
79,279,702 
88,267,231 
110,353,193 
65,037,038 


Total to July 1, 1947 . 


disposal facilities on a field-wide 
basis, East Texas Salt Water Disposal 
Co. was organized in January 1942, 
expanded later in the year, and be- 
gan returning salt water to the reser- 
voir on October 1, 1942. The growth 
of the Salt Water company has been 
rapid. Table 3 shows, the number of 
injection wells operated by the Salt 
Water company, the number of leases 
and wells served by the disposal fa- 
cilities of the company, and the vol- 
ume of salt water injected since the 
company started its injection pro- 
gram... 

Since the company started, the per- 
centage of the produced salt water 
which is injected has steadily in- 
creased, as shown in Table 4.... 

The volume of water returned to 
the reservoir by the various com- 
panies in the field is shown in Table 5. 


Pressure-Production Relationship 


The performance record of the East 
Texas field, starting with 1931, is 
shown in Fig. 2... . It will be readily 
observed that the reservoir pressure 
has remained practically constant 
from the beginning of 1943, and that 
the black area, representing the vol- 
ume of water returned to the reser- 
voir, has greatly increased over the 
same period. 


An examination of the statistical 
data for the past several years will 
more definitely point out the benefits 
of the salt-water disposal program in 
maintaining the bottom-hole pressure. 
The data of Table 6 show the oil pro- 
duction, by years, together with the 
pressure changes since the beginning 
of 1939. 

It will be observed that the pres- 
sure increased 14.91 psi. during the 
year 1945, notwithstanding the daily 
average oil production of 358,964 bbl. 
per day which was critically needed 
for the war effort. The pressure in- 
creased during 1945 was more than 
sufficient to offset the pressure loss 
of 11.20 psi. in 1944 and the 3.27-psi. 
drop in 1943. During 1946 the pressure 
increased 0.05 psi. notwithstanding 


TABLE 4—SALT WATER PRODUCED AND 
INJECTED 


Salt wtr. Salt wtr. 
produced injected 
dly.avg. dly. avg. Injected 
(bbl.) (bbl.) (%) 
381,276 90,191 23.7 
201,761 50.6 
339,169 728 
375,834 719 
427,422 89.1 
91.1 


Year— 
1942 (3 mos.) .... 
1943 
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384,113,668 221,519 


the production of more than 120 mil- 
lion barrels of oil. 

The Salt Water company started the 
injection of salt water on October 1, 
1942, when the average reservoir pres- 
sure was 1,020.71 psi. On July 1, 1947, 
(4 years and 9 months later) the aver- 
age reservoir pressure was 1,012.85 
psi—a loss of only 7.86 psi. during 
which period 606,669,503 bbl. of oil 
were produced. This is at the rate of 
77,184,410 bbl. of oil produced per 
pound pressure drop... . 


required, and all other surfaces ex- 
posed to salt water were covered with 
some protective coating. 

It was soon apparent that earthen 
pits were impractical; therefore, all 
collection pits and treating plants 
were constructed of concrete, usually 
by the gunite method.’ . 

Although “closed systems” for 
water treatment have proved success- 
ful where all of the salt-water receiv- 
ing and treating tanks can be kept 
airtight, the practice in East Texas 
field is to use the “open system” be- 

(Continued on page 258) 


TABLE 5—SALT WATER INJECTED BY COMPANIES 


-——Injection——, 
Wells 


Operator— 
Salt Water company 
General wacusrers : 


Units 


Richardson 
Sinclair 
Stanolind 
Texas 
Vaughn . 


Water injected, 
cumulative to 

Oil wells July 1, 1947 

connected (bbl.) 

38 3,223 391,349,916 
0 13,564,053 
420 39,972,125 
4,433,901 

26,410,916 

43,207,210 

8,225,777 

77,356,951 

8,652,212 

30,404,254 

575,814 


Percentage 
of total 
60.75 


_ 
Fr OF WWN AO 


lor 


4,215 644,153,129 


«a 
ou 


a 


TABLE 6—OIL PRESSURE-PRODUCTION RELATIONSHIP—EAST TEXAS FIELD 


Oil 
production 
(R.R.C.) 
(bbl.) 
141,423,317 


120,574,115 
330,34 


1947 
(6 mo.) 


Grand total 
Cumulative 


Reservoir 
pressure 
(R.R.C.) 


Oil produced 
per pound 
pressure drop 
(bbl.) 


3,112,994 


9.87 
1,012.44 


1,016.15 


1,016.20 
0.05 
1,012.85 


3,870,707 
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Simplified Method for 
Determination of Carbonaceous 


Deposits on Cracking Catalysts 


by F. E. Ray and A. E. Potas 


RAPID and accurate method for 
determining the carbon content of 
catalysts is useful in controlling con- 
tinuous catalytic cracking operations. 
Conventional analytical methods are 
time-consuming and complicated. A 
simpler method has been devised 
which is applicable directly to gran- 
ular catalysts coarser than 60 mesh. 
The method has the following ad- 
vantages: (1) It is unnecessary to 
grind the catalyst to a fine powder; 
(2) equipment required is simple and 
inexpensive; (3) five determinations 
can be made simultaneously with a 
total elapsed time of 2 hours and an 
expenditure of 1 man-hour; and (4) it 
does not require a technically trained 
operator. 


Standard deviation of this method 
is +3 per cent of the total carbon 
present in the range of 0 to 7 per cent 
by weight on the catalyst. 


Apparatus 


The apparatus is shown in Fig. 1, 
and consists of an electrically heated 
furnace, combustion tubes, and a gas- 
collecting system. 


The furnace is vertical 26-in. length 
of 3-in. stainless-steel pipe, closed at 
the top and open at the bottom. A 
\-in. tube extends two-thirds of the 
way up the inside of the pipe to feed 
oxygen to the top section of the fur- 
nace. Short lengths of %-in. tubing 
are clustered at the bottom end of the 
pipe to guide and support the com- 
bustion tubes. 


Three separately controlled resist- - 


ance heaters maintain the top 22 in. 
of the pipe at 1,100+25° F. Temper- 
ature is measured by means of a 
thermocouple .supported in a well ex- 
tending from the bottom to the top of 
the furnace. The combustion tubes 
are 24-in. lengths of %-in. stainless- 
Steel pipe open at the top and at- 
tached at the bottom to a short length 
of 3/16-in. tubing. 

Combustion catalyst, copper oxide 
on an inert clay base, is placed in the 
bottom two-thirds of the combustion 
tube to convert carbon monoxide to 
carbon dioxide. The catalyst sample 
ls placed in the top section of the tube 
with a fine sereen separating it from 
the combustion catalyst. 

The gas-collecting system consists 
of two 4-1. aspirator bottles for each 
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Frederick E. Ray is engineering as- 
sociate in process development divi- 
sion of Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. Ray was graduated 
by Massachusetts Institute of Tech- 
nology in 1938 and since has been 
with Socony-Vacuum, associated in 
development of the Thermofor cata- 
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lytic cracking process, particularly in 
engineering, catalyst regeneration, 
and catalyst evaluation. 

» Anthony E. Potas is chemical engi- 
neer in process development division 
of Socony-Vacuum. Potas was gradu- 
ated by Drexel Institute of Technol- 
ogy in 1939 and joined Socony-Vac- 
uum in 1942. Prior he had been with 
the Gulf Research laboratories. Paper 
presented at annual meeting of the 
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Fig. 1—Furnace and combustion tube 
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TAKES OFF 
COMBUSTION 
DEPOSIT 


GAMLENIZE$ 
THE METAL 


reduces accumulated combustion deposit to a fluffy 
powder which the draft normally carries up the stack. Its action reaches 
everywhere—tubes, passes, refractories—even areas that are inaccessible 


rdinary hand cleaning. In addition—Gamlenite has the exclusive 
which means that it provides corrosion-resist- 

ant properties that minimize re-accumulation 

of combustion deposit, and greatly extend 

the life of all boiler metal parts. Send for 


Helps you select the Right Packing Bulletin 454 which gives complete details. 


1469 Spring Gorden Avenve—Pittsburgh 12, Pa. 
195 San Bruno Avenve—San Francisco 3, Calif. 
11 Broadway—New York 4, N. Y. 


. 
@ Service ond Stocks in All Principal Cities and Ports 


F 


i YOU BUY or use packings 
or gaskets you need this Ac fi 
new Garlock catalog. ~~ ; 

Its 224 pages describe and e 
illustrate packings for high ‘ at D 
pressures and low pressures— : 
for water, air, steam, acids, solvents, oils and wi ies: 


ny, 


OVERALL CORRECTION FACTOR, 


other liquids and gases. So whether you need a 
packing made of rubber, synthetic rubber, as- 
bestos, cotton, flax, rayon, leather, plastics or 
metals, this catalog will help you select a 
Garlock product suitable for your job—a prod- 
uct manufactured in the Garlock factories and 
measuring up to highest quality standards which 
Garlock has rigidly maintained for sixty years. 
Ask the Garlock representative for your 
copy or mail the coupon below. 


THE GARLOCK PACKING COMPANY POWER TAKE-OFFS 
PALMYRA, N. Y. 


Tulsa, Okla. Houston, Tex. * The housing supports the drive shaft, which is 
: : Sata Le * mounted ay 
Los Angeles, Calif. 64 6'Guin ‘Leasing tm the housing and ¢ 
"Tr 


pilot bearing in the engine flywheel. The heavy- 

duty clutch is mounted on the drive shaft, which is 

— ap a= ao on. = = om extended to serve as an output shaft for the external 
ons ee ae a, © 


ROLLER BEARINGS drive through a coupling. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 


CLUTCHES and POWER TAKE-OFFS. =F 


Palmyra, New York 


Please send me a copy of the new Garlock catalog. pO 2 
Contains diagrams of unique tions, Fur- 
nishes capacity tables, dimensions and com- 
plete specifications. 


THE GARLOCK PACKING COMPANY ‘ | 
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CARBON BURNED, PERCENT OF TOTAL CARBON CHARGED 


ROCKFORD CLUTCH DIVISION 


1305 Eighteenth Avenue, Rockford 
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combustion tube. One bottle is cali- 
brated for measurement of the flue 
gas, and the other bottle is a reser- 
voir for the brine displaced from the 
calibrated bottle. A wooden rack 
supports the bottles, and provides one 
shelf for the calibrated bottle and 
two shelves for the reservoir—one 
above and one below the calibrated 
bottle. This arrangement permits fill- 
ing or draining the calibrated bottle 
by means of the reservoir. 

An orifice in the rubber tubing 
connecting the two bottles controls, 
the rate of flow of brine to the res- 
ervoir so as to permit the collection 
of 4 1. of flue gas in 90 minutes. A 
bypass around the orifice permits the 
rapid filling of the calibrated bottle. 
Stand pipes on the top of each bottle 
prevent the complete draining of the 
bottles at either position of the res- 
ervoir. i 

Auxiliary equipment consists of a 


flow meter for the control of the oxy- 
gen supply, an Orsat apparatus, a 
semianalytical balance, a riffle sam- 
pler, and a potentiometer for meas- 
urement of the furnace temperature. 


Procedure 


The catalyst sample is carefully rif-_ 


fled to approximately 20 g., weighed 
to the nearest 0.1 g., and charged to 
the top section of the combustion 
tube. Oxygen is passed into the fur- 
nace from a cylinder at a rate of 75 
ml. per minute for each combustion 


tube in service. The combustion tube | 


is inserted in the furnace and con- 
nected to one of calibrated gas bot- 
tles. The associated reservoir is then 
lowered to start the flow of brine 
through the controlling orifice and, 
hence, the flow of gas through the 
combustion tube to the calibrated 
receiver, 

After about 4 1. of flue gas have 
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been collected, the gas receiver is 
shut off and the combustion tube re- 
moved from the furnace. Volume of 
the collected flue gas is recorded, and 
the gas is analyzed for carbon-dioxide 
content with an Orsat apparatus. 

A sufficient number of gas analyses 
are made so that a majority of the 
values check to 0.2 per cent of the 
total gas. If the carbon-dioxide con- 
tent of the gas is greater than 60 per 
cent, the results should be discarded, 
a fresh sample of catalyst should be 
charged to the furnace, and 8 1. of 
flue gas collected in two gas bottles 
in 180 minutes. This procedure will 
be necessary only when the carbon 
content of the catalyst sample is 
greater than 6 per cent by weight. 


Calculations 


Carbon content of the sample ana- 
lyzed is calculated from the volume 
(V in liters) of flue gas collected, car- 
bon-dioxide content (per cent CO.) of 
this gas, and the weight (W in grams) 
of the sample charged to the com- 
bustion tube. The volume of flue gas 
should be corrected to standard con- 
ditions of pressure and temperature 
(760 mm. and 0° C.), and for the par- 
tial pressure of the water vapor from 
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the saturated salt solution at the pre- 
vailing temperature. These correc- 
tion factors have been combined with 
the value of grams of carbon per 
standard liter of carbon dioxide 
(12/22.4 or 0.535) to give’ an over-all 
correction factor, F, which may be 
read in Fig. 2. The final equation 
follows: 


Per cent C 


V-per cent CO,F 
(1) 
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In accordance with statistical meth- 
ods, sufficient determinations should 
be made on each catalyst-so that a 
majority of the values fall within a 
range of 6 per cent of the carbon con- 
tent of the catalyst samples. In gen- 
eral, only two determinations are re- 
quired to obtain a satisfactory agree- 
ment. 


~Development of Method 


Development of the test method 
consisted of the determination of the 
proper combustion temperature, flue- 
gas rate, flue-gas volume, and sam- 
ple size consistent with reasonable 
accuracy, simplicity, and rapidity. 
Most of these determinations were 
made with catalysts containing up to 
6 per cent by weight of carbon, the 
maximum encountered in commercial 
and pilot-plant catalytic cracking op- 
eratidns. .A few determinations were 
made with catalyst containing 10 per 
cent by weight of carbon. Typical re- 
sults obtained in this study are shown 
in Figs. 3, '4, and 5. 

It is highly desirable to limit the 
volume of gas collected to 4 1, be- 
cause a larger volume requires the 
use of either multiple collector bot- 
tles or large bottles that are difficult 
to manipulate. The data indicate that 
with all 20-g. samples containing up 
to 6 per cent by weight of carbon, 
a minimum of 97 per cent of the car- 
bon would be burned when collect- 
ing 4 1. of the flue gas. The percent- 
age is sufficient for practically all 


pilot-plant or commercial applica- ° 


tions. 

A supplementary study was con- 
ducted to determine the efficiency of 
the copper-oxide combustion catalyst. 
Maximum concentration of carbon 
monoxide appearing in the flue gas 
during any of these determinations 
was 0.1 per cent, which is well within 
the accuracy of the Orsat analysis. 

Analytical errors of the method 
were determined by charging sam- 
ples of carbon black to the apparatus. 
Eight liters of gas were collected in 
these tests to insure complete com- 
bustion of the carbon black. Average 
deviation obtained with nine deter- 
minations where the carbon-black 
charge varied from 0.5 to 1.5 g. was 
+0:60 per cent of the carbon charged. 

Accuracy of the over-all method 
was determined by making multiple 
determinations with four commercial 
T.C.C. spent-catalyst samples contain- 


ing 2 to 3 per cent by weight of car- 
bon and a pilot T.C.C. spent catalyst 
containing 6.8 per cent by weight of 
carbon. The average deviation ob- 
tained with 37 determinations was 
+2.3 per cent of the carbon on the 
catalyst charged. The standard deyj- 
ation of -the method. as determined 
from the foregoing tésts is +3.0 per 
cent of the carbon charged. This 
means that 68 per cent of the experi- 
mental values should not vary from 
the true value by more than 3.0 per 


. cent, and 95 per cent of the experi- 


mental values should not vary from 
the true value by more than 6.0 per 
cent. 


Results of Water Injection 
In Woodbine Reservoir 


(Continued from page 250) 
cause of the necessity of serving many 
different operators over whose equip- 
ment no control can be exercised. In 
the open system, many chemical 
changes take place in the salt water 
due to its exposure to the atmosphere 
—making it necessary again to sta- 
bilize the water before it can be re- 
turned to the reservoir.‘ In the open 
system it is also necessary to control 
the growth of algae, fungi, and bac- 
teria. The bacteria most commonly 
found in East Texas salt water is the 
anaerobic sulfate-reducing type iden- 
tified as “Vibrio thermodesulfurican,” 
which thrive at temperatures between 
80° and 140° F.°* 

For a_ salt-water treating plant, 
using the open system, the salt water 
flows from the surrounding leases by 
gravity. The water is aerated, sub- 
jected to a treatment of chlorine, lime, 
and alum, and is permitted to settle 
for approximately 24 hours—after 
which it is filtered before going into 
the disposal well. Unless the water is 
thoroughly stabilized and all foreign 
material removed, the sand face in the 
disposal wells becomes plugged and 
the input sharply reduced... . 
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Application of Shaped-Charged Process 
To Petroleum Production 


Koa of the penetrating 
effect of high-explosive charges 
with a cavity in their forward end 
was first disclosed by Prof. Charles E. 
Munroe in the 1880’s. This phenome- 
non, known since that time as the 
“Munroe effect” or “the cavity effect 
of explosives,” is created by hollow- 


' ing out the end of the high-explosive 


charge which is facing the object to 
be penetrated. 

Upon detonation of the charge, an 
indentation will be made on the ob- 
ject—the diameter of which will be 
roughly equal to the diameter of the 
hollowed-out portion of the charge, 
and the depth of which will vary 
increasingly with the depth of the 
hollowed-eut portion. Some practical 
use of this principle was made dur- 
ing the ensuing years but, generally 
speaking, the phenomenon, although 
an interesting one, appeared to have 
no widespread value, 

‘As a result of research work done 
in the field of high explosives, it was 
determined that tremendous changes 
could be’ made in the penetrative 
characteristics of the hollow-charge 
effect by inserting a metal liner into 
the hollowed-out portion of the ex- 
plosive, and by moving the charge 
away from the object to be pene- 
trated. Introduction of these two fac- 
tors into the ‘already known prin- 
ciples of the hollow charge resulted 


in a small round entrance hole in: 


the object to be penetrated, which 
tapered down gradually to a relative- 
ly great depth. 


Liners: of Other Material 


It was found that the material 


which comprised the liner, its size, 
thickness, and shape, together with 
the distance between the base of the 
liner and the target, all had a bearing 
on the diameter of the entrance hole 
into the target, the amount of its 
taper, and the total amount of pene- 
tration. Innumerable tests proved that 
a conical liner of copper or steel 
would effect the greatest penetration, 
provided the apex angle of the cone 
was small enough and the material 
thick enough to prevent its extrover- 
sion upon detonation. Liners of other 
materials, such as glass or aluminum, 


_ Will produce holes of greater diameter . 


and less depth. Liners of other shapes, 
such as hemispherical, will produce 
holes with different characteristics. 
Due to extreme rapidity of the re- 
actions involved in the detonation of 


NOVEMBER 15, 1947 


by Robert H. McLemore 


Robert H. Mc- 
Lemore is vice 
president and gen- 
eral manager of 
Well Explosives, 
Inc., Fort Worth. 
Born in Dallas, He 


was graduated by 


Texas Agricultur- 

al and Mechanical 

College, with a 

B.S. in petroleum 

engineering, in 1933. From 1933 until 
his entry into the Army Air Force in 
1941, he was associated with Sun Oil 
Co. After 8 years as engineering of- 
ficer and group commander with the 
20th Air Force, he was released from 
active service in 1946, with the rank 
of colonel. In May of 1946 he became 
associated with his present company. 
Portion of paper presented at annual 
meeting of A.P.I., Chicago, Novem- 
ber 10-13. 


Fig. 1—Diagrammatic sketch of conically 
lined shaped charge 


the lined shaped charges, it has been 
difficult to determine all of the causes 
and effects that are a part of the 
phenomenon. Many high-speed X-ray 
photographs of the charges in the 
process of detonation have been tak- 


’ en, and from these a. vast quantity 


of research data has been accumu- 
lated. As yet, no full explanation of 
the many complex physical and chem- 
ical reactions involved in this process 
is available to the public. Fig. 1 is 
an approximate theoretical interpre- 
tation of the phenomenon. 

The detonation wave, which must 
be initiated from a point on the ex- 
tended axis of the cone or liner, starts 
traveling downward toward the apex 
of the cone. As it reaches the apex 
and progresses toward the base, the 
cone is collapsed radially, symmetri- 
cally, and inwardly. As the walls col- 
lapse and meet along the axis of the 
cone, the pressure along the axis, 
due to the impact of the collapsing 
walls, is increased to a point above 
and beyond the pressure generated 
by the detonation wave. 


Inner Layers Become Plastic 


During the collapsing process the 
material comprising the inner layers 
of the liner, due to the high pres- 
sures and temperatures, has become 
highly plastic. Because the gases are 
continuing to exert pressure at the 
rear of the liner, the only avenue 
of escape for this plastic material is 
through the small aperture left in the 
forward section of the rapidly col- 
lapsing liner. Because the jet escapes 
the confines of the collapsing liner, 
emerging from the forward end of the 
liner in the form of a long pencil-like 
stream, it can be assumed that it 
travels at a velocity greater than the 
approximate 8,000 m. per second ve- 
locity of the detonation wave. 

Following the jet, at a much lower 
velocity (approximately 500 m. per 
second), is the “carrot,” which con- . 
sists of that part of the cone or liner 
which has not been converted into 
fine particles to form the jet, and 
which has now collapsed into a thin 
elongated shape resembling the vege- 
tables from which it derives its name. 

The carrot does not originate the 
hole in the object which serves as the 
target; it merely follows into the hole 
that has been made previously by the 
jet. To get this penetration from a 
lined shaped charge, and to give the 
forces involved sufficient time and 


261 











space to form into an efficient jet, the 
factor known a&$ “standoff distance” 
is-quite important, and must be con- 
sidered. This may be defined as that 
distance from the base of the liner 
to the first obstruction that the jet 
will strike. This standoff distance 
varies With the shape, material, and 
thickness of the liner, in order to al- 
low the gases and metal particles to 
form into an efficient jet. 


The uses of these principles in 
projectiles, and rockets, in World 
War II are comparatively well known, 
and are not a topic of this discussion. 
It is the adaptation of these principles 
to the production of oil and gas that is 
of immediate interest to us. . 

For the past few years an active 
research and development program 
has been conducted on the adaptation 
of this principle to its readily appar- 
ent uses in the production of oil and 
gas. The problems of developing a 


‘charge that must necessarily be small 


enough to go inside of well casing, of 
developing a means of detonating 
these charges in multiple with no in- 
terference from adjacent charges, of 
finding a vehicle to contain the 
charges that could be withdrawn from 
the hole and used again, of eliminat- 
ing damage to the well casing when 
the charges are detonated, of finding 
an explosive that would be safe fo 
handle and sure of detonation under 
the high temperatures that are en- 
countered. in the oil wells of today, 
have been met and solved success- 
fully. An adaptation of ‘the lined 
shaped-explosive-charge principle to 
petroleum production, although by no 
means complete, is advanced to the 
stage where its use is an established 
fact. Active work has been conducted 
h several applications of the prin- 
tiple to oil and gas production, includ- 
ing casing perforating and open-hole 
blasting or formation penetration. 


Casing-Perforating Process 


Two sizes of charges have been de- 
oped for use in casing perforating 
erations at this time, both being 
tthe “beehive” or tapered form of 
tharge with a cross-sectional area 
it decreases from the base of the 
iner to the point of initiation. Each 
harge is contained in a molded bake- 
ite case, and is equipped with a steel 
avity liner—the liner being placed 
ufficiently far back into the case to 
sve an adequate standoff distance. 
Hhe 28-g. charge is designed for the 
perforating of 654-in. 0.d. casing, and 
ger, and is fired from a carrier 
hat is 5 in. in outside diameter. The 
l-g. charge is designed for the per- 
rating of 5%4-in. o.d. casing, and is 
ired from a carrier that is 3% in. in 
butside diameter. 
The charges have a copper ferrule 
lserted through the initiating end 
the threading of the detonating 
ise. The 24-shot' carrier is of heavy 
ular design, with ports through 
lich the jet will pass placed in it 
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on 3-in. centers at 120° phasing. The 
charges, after having the prima-cord 
detonating fuse threaded through the 
ferrules on the initiating ends, are in- 


serted in the carrier and securely 


fixed in position in alignment with 
their respective ports. The ports, of 
course, are externally sealed to ex- 
clude the well fluids and pressures. 
The free end of the prima cord is 
brought up through the top of the 
carrier to the detonating sub, where 
it is connected to an electric blast- 
ing cap which, in turn, is connected 
by means of conductor cable to the 
surface operating truck, and which is 
initiated in the conventional manner. 
Upon detonation, the shaped-charge 
jet shoots through the port seal, 
through the well fluid, through the 
casing and cement, and into the for- 


mation. Inasmuch as the single length 
of prima cord initiates all the charges, 
and the rate of detonation is approxi- 
mately 22,000 ft. per second the 
detonation of all the charges is vir- 
tually simultaneous. 

The 28°g. charge will make a hole 
approximately % in. in diameter in 
the casing, and the 21-g. charge will 
make a hole approximately % in. in 
diameter in the casing. These hole 
sizes can be made larger or smaller 
by varying the dimensions of the 
liner and the charge; but at this time, 
because of the production problems 
involved, only the two sizes are be- 
ing used... . 


Variation in Penetration 


A "penetration in mild-steel plate 
of 4 to 4% in. will be secured with 
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has as powerful an inhibitive influence 
toward the corrosion of iron or steel 
in the presence of -water 


is as effective against bimetallic cor- 
rosion. 


provides as satisfactory protection in 
high-chloride water or brines. 


completely nullifies the corrosive ef- 
fect of aeration. 


.Mutual Chromates are being used to prevent cor- 

rosion in an ever-increasing number of applica- 
tions. In most cases the amount of Chromate is 
small, and the cost low. As a result Chromates are 
generally regarded as the most effective and eco- 
nomical corrosion inhibitors. 

Mutual Chromium Chemicals are preferred 
throughout industry because of their high quality 
and dependable uniformity. Shipments are made 
from our two complete plants at Baltimore and 
Jersey City and from dealers’ warehouses thtough- 
out the United States and Canada. 
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either of the charges; or, translated 
into oil-well terms, a hole through a 
section of casing and 6 to 9 in. of 
cement will be epened. This variation 
in penetration is a function of the 
fluids through which the jet must 
pass before striking the casing. In 
perforating casing, the carrier will 
usually lie along one side of the pipe, 
so that some of the jets will have 
little or no fluid to displace, where- 
as others will have the maximum 
distance between the carrier and the 
‘alls of the casing. Further studies 
pe been made of the effect on pene- 
tration when the path is not normal 
to the casing. Due to the usual non- 
concentricity of the carrier within the 
casing, it can be assumed that many 
of the jets strike the walls of the pipe 
at some angle other than perpendicu- 
lar to the tangent. It was ascertained 
that, due to the extreme high velocity, 
there was no tendency for the jet to 
be deflected, and that there was no 
noticeable decrease in the over-all 
penetration secured. 


Effect on Cement in Annulus 


The passage of the jet through the 
casing causes a flow of metal to the 
inside of the casing, resulting in a 
“burr.” These burrs have been found 
to protrude between 1/64 and 1/16 in. 
from the inner wall of the casing. 

A study of the effect of the shaped- 
charge jet on the cement in the an- 
nulus has revealed that there is little 
or no tendency for the cement to 
shatter or crack, even after prolonged 
setting periods; ‘and it appears that 
the practice: of perforating cement at 
predetermined age and strength, in 
order to eliminate the formation of 
cracks or fissures which will cause 
future trouble from gas to water, will 
not be necessary. There is a tendency 
for the jet to form a small “pocket” 
in the cement adjacent to the outer 
wall of the casing. The size of this 
pocket varies with the age and the 
strength of the cement, and is formed 






























































medium into a softer material. In the 
perforating of multiple strings of cas- 
ing, the “pocket” is formed on the 
outside of each string. Its average 
size in 21l-day-old cement will be 
about % in. in diameter and 1 in. in 
length, 

All tendency toward the splitting 
or damaging of the casing during per- 
forating operations has .been elimi- 
hated. Exhaustive tests with many 
grades and weights of pipe have been 
conducted under what are considered 
‘0 be extreme conditions, resulting in 
ho splitting or bulging. - 

The jet effect from a shaped charge 
tan be secured, to some degree, with 
the use of almost any high explosive. 
Commercial dynamite has been used, 
& has nitroglycerin, and both pow- 
dered and cast. TNT. However, in or- 
der to secure the best results, i.e., 
maximum penetration, it has been 
found that an explosive with a high 
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Any type of petroleum processing 
project—distillation, catalytic crack- 

ing, thermal reforming, alkylation, 
isomerization, catalytic polymerization, 
stabilization and gas concentration, 
furfural treating, propane deasphalting, 
and other operations from field to 

tank car. See Refinery Catalog, Sweets, 
Chemical Engineering Catalog, or write for 
specific information. 
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brisance or velocity of detonation, to- 
gether with a high acceleration of 
detonation, is necessary. 

The commonly used explosive in 
military projectiles was known as 
pentolite (a mixture of TNT and 
PETN),* which was poured into the 
projectile in a liquid state and passed 
into the solid state upon cooling with 
a density of 1.6. Pentolite has all of 
the qualities necessary for efficient 
shaped-charge operation, i.e., relative 
insensitivity to shock, high energy 
content, and high velocity of detona- 
tion. (7,500 m. per second); but for oil- 
well use it has the unsatisfactory 
feature of a low melting point (180° 
F.). 

It was necessary that an explosive 
be developed that would contain the 
desirable features of pentolite and 
that would withstand the high tem- 
peratures encountered in the deep oil 
wells of today. When loaded at high 
density in casing perforator charges, 
the explosive finally chosen is rela- 
tively insensitive to shock; has a 
high rate of detonation, a high energy 
content; will burn without detonating, 
and is sensitive to prima-cord detona- 
tion only when the prima cord is 
threaded through the end of the 
charge designed for its entry. In addi- 
tion to these features, it is designed 
to withstand a temperature of 325° F. 
for 24 hours and a temperature of 
350° F. for 1 hour. If excessive tem- 
peratures are encountered, it will 
fume off into a gas—excluding all 
possibility of premature or unwanted 
detonation due to ‘high tempera- 
tare: ian. 

Open-Hole Blasting 

This phase of the shaped-charge 
is still considered to be in the experi- 
mental stage of its development. The 
shaped charges used are of the same 
basic design as the casing perforating 
charges, but are larger—designed to 
produce holes of a greater diameter 
and a greater depth of penetration. 
The practical application of this phase 
‘of the process is the penetration of a 
sufficient distance back into the for- 
mation of producing wells that show 
a decrease in production due to a 
clogged congested sand condition, and 
to create crevices through which 
trapped well fluids may flow. It is 
even more adaptable to wells which 
are to be treated with acid, in that 
it will establish holes some distance 
back into the formation and create a 
much greater area, of clean formation 
on which the acid may work... 


*Pentaerythritol tetranitrate. 


The Texas Co. Sets Up 
Fellowship at Georgia 


The Texas Co. has established 4 
graduate fellowship at the Georgia 
School of Technology for the purpose 
of furthering advanced study and re- 
search in the problems peculiar to the 
lubrication of textile machinery. 
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by Edgar Kraus 
1 
f HE overproduction which followed Edgar Kraug is 
t the discovery of Seminole, Okla- head of the geo- 
e homa; Hendricks and Yates; Texas, logical section, At- 
y in 1927; Oklahoma City, Oklahoma; lantic Refining 
i Hobbs, New Mexico; deep sands at Co., Dallas. Born 
L- Santa Fe Springs and Long Beach, in New York City, 
y California, in 1928; and East Texas he was graduated 
° in 1931, resulted in many restricted by Columbia Uni- 
or shut-in wells and fields. At first versity School of 
ve pipe line or market outlet determined Mines in 1917, For 
ne each operator’s opportunity to dispose aw hile he en- 
nd of his oil. Then came pipe-line prora- 2 . gaged in copper 
n- tion and, finally, state-regulated pro- mining in Arizona. Entering the oil 
oil ration as we know it. business in 1919, he has been active 
gh During 1929 the practice of tubing ™ petroleum engineering and geology 
es, new wells to conserve gas energy was 4&8 consultant, and he was with Pierce 
la- greatly stimulated. We frequently Oil Corp. before joining Atlantic in 
a forget that this now universal proce- 1921. Portion of paper presented at 
By dure has had important effects on &muual meeting of A.P.I., Chicago, 
ng, rates of production. November 10-13. 
na- It was soon recognized that restrict- . 
| ed production under proration was In May i941 the A.P.I.. “Special 
the affecting reservoirs in various ways, Study Committee on Well Spacing 
idi- 7% and to understand these effects bet- and Allocation of Production,” is- 
ned ter and their ultimate economic in- sued another progress report.‘ Sig- 
°F. ferences, petroleum engineers and nificant portions of that report are 
> of Bf seologists intensified their studies of quoted because they are, important 
lem- the types of controlling drives, pres- in the development of the idea of a 
will sure behavior, residual saturation, ete. Tange or rates in efficient production. 
; all Bi thus the reservoir .engineer was In listing criteria used in measuring 
nted created! .. . operating efficiency, “quantity and 
pera- In 1933 a topical committee on allo- rate of oil production” were men- 
cation of production was appointed by tioned first. A rather ful! discussion 
the central committee on drilling and of the importance of restriction in 
rarge ff Production practice of the Division of rate is followed by this paragraph. 
peri- {™ Production ofethe American Petro- “The significant part in the fore- 
_ The { eum Institute. A progress report? cov- 80ing is embodied in the view that 
same ™ ¢ring 1933 and 1934 is largely a study ll fields will produce efficiently if 
rating ff of, and expression of opinion on, fac- ‘estricted within a proper range of 
ed to [tors involved in fair proration be- Producing rates. Although -this range 
meter [™ ‘ween wells and tracts within a pool. may be wide, with little or no varia- 
-ation. To a lesser extent, factors which tion in efficiency of extraction, never- 
phase ™ Would insure “maximum economic re- theless, it should be a factor wherever 
n ofa fm very” were discussed. determinable. 
e for- In summing up factors which may 
show Control of Production Rate - be properly used in allocation be- 
to a Germaine to our subject are discus- tween states, areas, and pools, the 
yn, and sions by T. V. Moore in this early committee lists, among others, “range 
which gress report of control of produc- of efficient rates of production.” Bold 
/ Tt is gen rate to prevent premature and face words are the writer’s. 
‘which [even encroachment of water. The A progress report’ isued by this 
in that #§%™Me author recommends production same A.P.L. committee in 1942, and 
istance fj™*t Such a rate as to result in a mini- published in book form, has been 
reate a (4M gas-oil ratio—in order to con- widely circulated. This report en- 
mation serve gas. This same paper first men- _larged upon that of the previous year. 
tons the possibility of restricting pro- Under conclusions,’ item No. 3, is: 
a. duction to rates which will deplete ‘Production rate is one of the most 
afield in about 20 to 25 years. This, important factors governing oil re- 
in effect, suggests the use of reserves covery, and production at excessive 
a a factor in allocation; but, to this rates commonly causes waste.” 

Writer’s knowledge, reserves have Under the heading, “Principles Ap- 
nowhere been directly used in a pro- plicable to Allocation Among Pools,” 
ished 2 ration formula or plan. item No. 2 is of interest: “. . . Pools 
Georgia A progress report dated 1938 dealt should be restricted at least to rates 
purpose argely with well spacing under re- which will permit the use of the most 
‘and re- ted production, but is interesting efficient producing practices.” 
ar to the #ccause of suggestions made by both Much of the material under “D,” 
nery. gal and technical committees with “Restriction to Prevent Waste,” is di- 

















rectly related to the present discus- 


sion, and is repeated verbatum: “Pro- 
duction rate is the most important 
controllable factor in the prevention 
of waste, and no pool should be al- 
lowed to produce at so high a rate 
as to cause waste, It has been argued 
that there is an optimum production 
rate at which each field will pro- 
duce a maximum amount of oil. It is 
doubtful that this is true. In any case, 
engineering skill has not yet devel- 
oped sufficiently to permit the deter- 
mination of the optimum rate with 
the accuracy required for allocation 
purposes. It is true that a rate can 
be determined, for most fields, at 
which waste would occur due to an 
excessive production rate; but there 
is a wide range of rates in which effi- 
cient operation is possible, and with- 
in this range it is not possible to 
select the exact point of maximum 
recovery, even if such a point exists. 
For example, it may be shown that, 
for a certain field, production in ex- 
cess of 100,000 bbl. daily will result 
in waste, but it is doubtful that con- 
clusive proof could be offered as to 
whether a rate of 40,000 bbl. daily 
would yield more oil ultimately than 
a rate of 60,000 bbl. daily... . 

Throughout this period there had 
been prevalent within the industry 
the idea that there might be an opti- 
mum rate for each reservoir, ie. a 
single and unique production rate 
which would insure maximum effi- _ 
ciency and ultimate recovery. The 
quoted paragraphs of progress reports 
made by technical groups show how 
the concept ‘of a range of efficient 
rates crystallied. It is only a short 
step from the concept to the consid- 
eration of the maximum of that range; 
hence, maximum efficient rate, or 
“MER.” 


Use of MER 


In 1942 the Petroleum Administra- 
tion for War and the production com- 
mittee for District 5 adopted “maxi- 
mum efficient rate” for use in inter- 
pool allocation in California... The en- 
gineering subcommittee appointed— 
lacking any guidance—adopted the 
following tentative definition: 

“The maximum efficient rate for 
an oil pool is defined as the highest 
daily rate of production that can be 
sustained by a field or pool for ‘a 
period of 6 months without jeopardiz- 
ing maximum practicable ultimate re- 
covery from the reservoir.” 

Although first used as ceiling rates, 
later usage was as a proportioning 
factor in allocation between pools of 
the state. At the present time pools 
are classified in various categories 
and, dependent on such classifica- 
tion, are in some cases allocated on 
the basis of MER.” ‘ 

During the war the subcommittee 
on reserves and development of PAW 
production committee, District 2, com- 
monly called the “Ivy committee,” 
established MER’s for Texas fields, 
and these -were used by the Texas 
Railroad Commission in making allo- 
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cations. How the Ivy committee ar- 
rived at its estimates of maximum 
efficient rate is “restricted” informa- 
tion. Its personnel of eminent engi- 
neers and geologists, supplied with 
all possible reservoir information, un- 
doubtedly had most interesting ses- 
sions. Their combined judgment prob- 
ably obviated of a rigorous definition. 

As yet there is no such commonly 
accepted definition. This is easy to 
understand when it is remembered 
that no simple single sentence defini- 
tion could adequately include all the 
manifold factors and connotations in- 
volved. 

Less understandable or excusable, 
but nevertheless prevalent, is the con- 
fusion concerning the meaning of the 
initials MER. Such interpretations as 
most efficient rate," minimum effi- 
cient rate, maximum efficiency rate 
are corruptions of the intended mean- 
ing. Sustained efficient rate and opti- 
mum efficient rate have only added 
to the confusion. 


Suggested as clarification have been 
“maximum rate of efficient produc- 
tion” or “maximum rate of efficient 
and economic production.” These 
more clearly reflect the concept de- 
veloped through the years, as illus- 
trated in previous paragraphs. 

The Texas Railroad Commission is 
now asking for testimony upon which 
to base MER’s for Texas fields. Such 
testimony yields. widely ranging 
values indicating that an accurate 
engineering determination of MER is 
not yet universally available to the 
industry. 

This certainly is not surprising. The 
determination of MER, as originally 
conceived, depends on the method of 
reserveir production. Frequently it is 
a summation of efficient well rates 
based on proper production practice 
for the type of completion used. In- 
volved, too, are relative prices of 
oil and gas as well as the actual 
market price, operating costs, and 
whether unitization and/or ‘pressure 
maintenance are in effect. Further- 
more, any determination of MER 
would be valid for a short time only. 
The ‘state of depletion, the type of 
drive which has become operative, 
the number of wells, the change in 
the percentage of the various reser- 
voir fluids produced—all require 
periodic reviews, ,and result in an 
everchanging MER. All of the science 
and art known as “reservoir engi- 
neering” is involved in. the deter- 
mination of MER. Its determination 
is not only current, but recurrent. 


Future Use 


There is disagreement among en- 
gineers and specialists concerning the 
proper use of MER’s, even on the as- 
sumption that they can be accurately 
determined for each field for a spe- 
cific time interval. 

Many believe that MER’s should 
be used only as ceilings which should 
not be exceeded in allocating produc- 


NOVEMBER 15, 1947 





read f 
pind 


awe MASTER OF FLAME 


td 


ta dice avian 
é t 
EXTINGUISHING EQUIEM 


THE SMALL EXTINGUISHER... 


WITH THEMUIGHTY PUNCH! 


FOR FIRE HAZARDS THAT DO NOT DEMAND 
LARGER EQUIPMENT... 


The new ANSUL 4 Dry Chemical Fire Extinguisher 
has fire stopping effectiveness far in excess of 
any other extinguisher of comparable size. Its com- 
pact size makes it ideal for locations where space 
is limited. The ANSUL 4 is easy to use... easy 


to recharge on-the-spot...and again ready to 


(’\ CHEMICAL FIRE EXTINGUISHERS, MODELS 20, 30, 150A AND 350A. 


ANSUL CHEMICAL, COMPANY 








For The Price of a Soft Drink - 


* and Nuts. This illustrates that the 


you can buy at retail across the 
counter a 3," x 6" Carriage Bolt 
and Nut— which is only one of 
50,000 sizes and varieties of Bolts 
uced in the Sheffield Bolt and 
ut plant. 
Ata se apiece, 34" x 6" Car- 
riage per ton. 
Some or Bolte and Nuts retail 
for over $4,000 a ton—some big 
ones for about $250 a ton. But a 
few Bolts and Nuts will hold a 
whale of a lot of things together 
and the price adds very little to 
the cost of those things. 


Bolts and Nuts are made from spe- 
cial, cold heading quality, Hot 
mae hia sold by the steel in- 
an | at approximately $69 
es sp ithout these Rods, the 
somos Bolt and Nut Ob not be 
at an ce viou 
the cost of ria onl ah 
part of the cost of fini d Bolts 


. Cheap! 


price of steel as obtained by the 
mills has little effect on the ulti- 
mate cost to the consumer of most 
all finished steel products. Last 
year, 22 of the largest steel com- 
panies, eer 88%, of the 
capacity of the country, earned 
less than $5 per ton on their pro- 
duction. If rods had sold for $5 
per ton less, sacrificing all profit 
to the industry, it would have af- 
fected the ultimate price of 


3%" x 6" Carriage Bolts 
proximately 1%. STEEL 1S cles’, 
Cheap, too, is the 34" x 6" Bolt. 
Finishing it from a Rod by efficient 
production methods requires 26 
separate operations on modern 
equipment worth millions of dollars. 
To this must be added the expense 
for packages, transportation, and 
ork eg gt You still get it for a 
nickel 


SHEFFIELD STEEL CORPORATION 


HOUSTON 
Carbon and Al Steel, | Blooms, 
Billets, ne i t 
Bars, Steel Joists, Structural 
Guard, 
Rein’ ing Bars 


KANSAS CITY 


TULSA 


Welded Wire Mesh, Wire Products, Wire 
Rods, Fence, Spring Wire, Nails, 
Rivets, Gri ia, Forg- 

ings, yoo es, Bolt 
and N 


_ SHEFFIELD STEEL 


ee I sea eee Louis, Mo. peg Maines tas SINS Keats Saget: Colorado; Okla- 
.; Dalles, Tex.; San Antonio, Tex.; New Orleans, La. 


272 





tion except in case of emergency such 
as war. Below that ceiling, such rec. 
ommended factors as acre-feet, depth, 
market demand, etc. (see Standards of 
Allocation’) should determine alloca. 
tion. 

Others believe MER’s can legiti- 
mately be used as a proportioning 
factor in the distribution of alloca. 
tions, much as has been done in Cali- 
fornia. : 

As long as demand is high and re- 
striction not stringent, no great vio- 
lence is done to either theory, inas- 
much as fields will produce either to 
capacity or close to their MER. If 
severe restriction should again be- 
come necessary and fields should be 
prorated in some proportion to their 
MER, then undoubtedly many will 
question and object to such use. 

Thus far in only the two states, 
California and Texas, has recognition 
been given to MER as such. ‘Many 
other states with conservation and 
regulatory bodies analyze testimony 
and other collected data before setting 
pool rates, in order to avoid produc- 
tion at excessive rates. This is true 
of such states as Arkansas, Kansas, 
Oklahoma, and others. 

Where operators through engineer- 
ing committees or field associations 
determine pool rates in states which 
have no comprehensive conservation 
law, they are now commonly using 
the reservoir engineering indicated 
previously herein as necessary in the 
determination of MER. This is so at 
Rangely, Colorado, and Elk basin, 
Wyoming, as well as in many other 
pools... . 
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Gulure Problems of 


Petroleum Transportation 
by Highway 


_ by J. W. Sinclair 


HE gradual evolution which has 
occurred over the years in the 
movement of petroleum from the 
well to the consumer is neither acci- 
dental nor incidental. It is the in- 
evitable result of the efforts of an 
energetic industry to get its products 
to market in the most expedient and 
economical manner. ; 
The economies and refinements 
effected in the transportation of pe- 
troleum are in keeping with prog- 
ress in exploration, drilling, produc- 
tion, refining, and marketing tech- 
niques. As a result, the American 


public is enjoying a caliber of service 


and product unequaled elsewhere— 
and at a price below that available 
to consumers of any other nation. . 


Transportation Evolution 


First, pipe lines progressively re- 
placed rail lines in getting crude 
from well,to the refinery. These pipe 
lines, primarily consisting of feeder 
or gathering lines from well to rail- 
road, were gradually extended and 
grew into trunk lines. Soon they 
reached the refineries—and today 
the great preponderance of all crude 
moves from well to refinery by pipe 
line rather than by rail. 

Refined products in the earlier 
stages moved preponderantly by rail 
from refinery to intermediate stor- 
age or distribution point. Again, 
however, two other forms of trans- 
portation injected themselves into 
the picture. Products pipe lines 
proved the better medium when suf- 
ficient volume was available, and 
again made inroads into the volume 
handled by rail. When volume did 
not warrant pipe lines or where 
other considerations made pipe lines 
economically unfeasible, the highway 
tank truck became an increasingly 
effective transport medium. These 
two forms, each supplementing 
the other, made further inroads into 
the already diminished amount of 
traffic available to the railroads. — 

In the third and final pnase—that 
of getting the product from distribu- 
tion point to retail outlet or consumer 
~the truck has: been predominant 
since the- days of the horse-drawn 
tank wagon. As volume increased 
and as the tank vehicle progressed 
in design, elasticity, and capacity, 
the advantages attained through com- 
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plete bypassing of the intermediate 
distribution point became increasing- 
ly apparent. In other words, deliv- 
eries directly from refinery or.major 
terminal to the retail outlet not only 
decreased over-all , transportation 
costs, but effected substantial econ- 
omies in handling costs as well. 

As of today, petroleum products 
are transported by highway in a 
greater aggregate volume than ever 
before; in greater gallonage per load 
than ever before; and at a lesser cost 
per unit. Notwithstanding the flam- 
mable characteristics of the cargo, 
these products are transported with 
a relative degree of safety attained 
by no other form of commodity 
transportation by highway. 

Full development of the potential- 
ities of the highway tank vehicle has 
not as yet been attained. This fuller 
attainment is in a preponderant de- 
gree dependent upon the ability of 


those within and without the indus- 


try to: 

1, Continue to progress in the de- 
sign and construction not only of the 
vehicle proper, but the tank and 
delivery appliances placed thereon. 

. 2. Keep free from  strangulatory 
legislative impediments and extremes 
in regulatory controls. 

3. Effect full and provident use of 
the vehicle. ; 


4. Retain and further enhance good 


‘public relations with other users of 


the highway... . 


Regulatory Control 


The petroleum tank vehicle is 
possibly the most regulated of all 
vehicles on the highway. Not only is 
it subject to those federal, state, 
county, and municipal regulations 
applying to all motor vehicles, but 
has imposed upon it several - addi- 
tional choice ones especially de- 
signed for vehicles transporting flam- 
mables. Tank-vehicle operators have . 
no quarrel with basic and well- 
founded regulations made in the 
public interest. In fact, through their 
several trade organizations, and indi- 
vidually as well, they have consist- 
ently conferred with appropriate 
regulatory bodies and have lent all 
possible assistance to such bodies in 
the formulation of orders, codes, etc., 
pertaining to safety of operation. In 
addition, they have preponderantly 
operated under self-imposed equip- 
ment standards and operating pro- 
cedures when, in those instances 
which are becoming increasingly rare, 
no governmental regulations peculiar 
to the transportation of flammables 
apply. 

However, many operators are be- 
ginning to feel that this business of 
regulating is approaching an ex- 
treme wherein, by reason of volume, 
the operating safety which we all 
desire stands a good chance of being 
retarded rather than enhanced. Inter- 
pretation and compliance is becom- 
ing increasingly difficult, and regu- 
latory control stands in jeopardy of 
debasement. Of equal importance, 
unless extreme care is exercised in 
drafting of safety regulations—espe- 
cially technical specifications—there 
is serious danger of encroaching upon 
the competitive field of the designer 
and, as a result, highway transpor- 
tation progress will be retarded. 

Lest perhaps you feel this phase 
of the subject 1s overstressed, let me 
remind you that there is now*pending 
before our national Congress a regu- 
latory bill which empowers the gov- 
ernmental agency to be charged with 
its enforcement “to prescribe and 
promulgate, with or without hearing 
or notice, such rules and regulations ~ 
relating to contairiers, the handling, 
manking, labeling, packing, stowage, 
certification, transportation, or stor- 
age or other matters mmcidental to 
transportation of dangerous articles 
transported or to be transported in 
commerce, as the commission may 
deem necessary to provide for the 
safe ¢ransportation in commerce of. 
such articles; and to amend, modify, 
suspend or revoke such rules and. 
regulations.” “Dangerous articles” are 
defined as “any substance having 
explosive, combustible, inflammable, 
oxidizing, corrosive, or poisonous 
characteristics.” 

There is one phase of regulatory 

(Continued on page 278) 
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SURVEY OF DUAL COMPLETIONS 


’ 


IG. 1 and Table 1 show in sum- 
mary, by years, the number . of 
dual completions that have been made 
and reported in the Southwestern 
A.P.I. district. This is divided int) 
_ seven areas. These subdivisions are 
as follows: Gulf Coast, Southwest 
Texas, North Texas, Northeast Texas, 
West Texas, and New Mexico, North 
Louisiana and Arkansas, and South 
Louisiana. 

A total of 1,319 wells was reported 
as being dually completed during the 
period 1940-47. It will be noted that, 
in the year 1945, a total of 360 wells 
was dually completed, and that this 
was the greatest number of any year 
covered by the survey. There has 
been a continued decline in the num- 
ber of wells dually completed, and 
in the first 7 months of 1947 only 104 
wells were completed in this manner. 


Fig. 2 illustrates the trend in the 
Gulf Coast section of Texas. During 
the first 6 months of 1947 only 7 dual 
completions were made as compared 
to 69 completions in the peak year 
of 1944. A great many of the dual 
completions in the Gulf Coast area 
were made in fields which were pro- 
ducing from gas and gas-condensate 
sands, and were connected in some 
manner or other with cycling opera- 
tions. The extreme corrosiveness of 
the products produced from .these 
fields has caused failures not only in 
the tubing but in the casing, and has 
made it impractical to continue to 
operate a great many of the wells as 
dual producing wells. The corrosion 
has been so severe, and has neces- 
sitated such a large amount of reme- 
dial work, that most of the wells 
are now being recompleted as single 
producing wells. The operators re- 
ported 25 wells abandoned as dual 
wells because of corrosion. Although 
the fact that a well was dually com- 
pleted did not contribute to the cor- 
rosiveness of the products, it did deny 
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the operator the proper control of 
the well for efficient as well as safe 
operation. The injection of chemical 
to combat corrosion is not practical in 
a dual well. Inspection of the casing 
which served as one of the flow 
strings could not be made, and any 
failure of either the tubing or the 
gasing made efficient control of the 
reservoirs impossible. Failure of one’ 
zone to flow naturally accounted for 
the abandonment of 31 wells as dual 
producers. Of the 206 wells reported 
as dual completions, 59, or 29 per cent, 
have been abandoned. . 


TABLE 1—TOTAL DUAL COMPLETIONS 
(A.P.1. SOUTHWESTERN DISTRICT) 


Year Oil-oil Ojil-gas Gas-gas Total 
1940 ae 0 0 0 
1941 

1942 4 

1943 

1944 

1945 

1946 

1947 (6 mo.) *104 


* 1,319 


*Actual for approximately 7 months; 168 
total 1947 estimated. 
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Fig. 1—Area included in A.P.l. Southwestern District—Total dual 


completions, 1940-47 
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Southwest Texas (Fig. 3 and Table 3) 


Fig. 3 shows the trend in the South- 
west Texas area. In this section of 
the country dual completions seem to 
have had a greater degree of contin- 
ued application than in most any 
other area. The survey shows that, 
in the first 6 months of 1947, 62 wells 
were dually completed, and that the 
practice is generally being continued 
at about the same-rate as during the 
previous years. 

It is interesting to note that 147 of 
the dual completions in this area are 
on wells which are producing from 
two gas reservoirs; and, because the 
gas is not particularly corrosive, the 
method is being used frequently. 
There were 30 dual completions in 
the first 8 months of 1947, which is 
more than the total for any previous 
full year. One company, which has 
approximately 100 dual completions, 
has found it necessary to rework 23 
per cent of these wells; however, im- 
provements in completion technique 
and equipment to, eliminate tubing 
leaks have given the operator’ reason 
to believe that it is still practical to 
continue the method. 

There have been 367 wells com- 
pleted as dual. oil wells primarily in 
the fields which have several thin 
sands. The economics of drilling oil 
wells to these thin sands is prob- 


TABLE 2—GULF COAST DUAL COMPLE- 
TIONS 


Oil-oil Oil-gas Gas-gas Total 
0 


] 


S| sBtSSenc 


49 57 


*Actual for 6 months; 14 = total 1947 es- 
timated. ‘ 


Fig, 2—Gulf coast dual completions—1940-47 
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TABLE 3—SOUTHWEST TEXAS DUAL 
COMPLETIONS 


Oil-oil. Oil-gas Gas-gas Total 

0 0 0 0 
27 30 
13 21 
10 56 
ll 147 


1947 (8 mo.) . 43 
367 74 
*Includes 2 triple gas completions. fAc- 
tual 8 months; 125 = total 1947 estimated. 
tEstimated. 


TABLE 4—NORTH TEXAS DUAL COM- 
PLETIONS 


Oil-oil Oil-gas Gas-gas Total 
ae 0 0 


1946 YS ete 
1947 (7 mo.) . 


103 2 0 
*Actual for 7 months; 9 = total 1947 es- 
timated. 


TABLE 5—EAST TEXAS DUAL COMPLE- 
TIONS 


Year Oil-oil Oil-gas Gas-gas Total 
1940 ine 

1941 
1942 


| 


o| ooocooocoo 


lematical, and the dual completion of 
such wells permits the production of 
the oil from two zones at a slightly 
higher cost than a single well being 
drilled to one zone. The very nature 
of the fields in this area offers the 
greatest incentive dually to complete 
wells, and this method is probably 
more adaptable to Southwest Texas 
than any other area covered in this 
report. 


North Texas (Fig. 4 and Table 4) 


During the year 1945’a total of 38 
dual completions was made in the 
North Texas area; however, no dual 
completions have been reported for 
the first 6 months of 1947. Of the 105 
wells which have been dually com- 
pleted since 1942, only 8 have been 
reported abandoned. In every case the 
reason for abandonment given by the 


TABLE 6—-ARKANSAS AND NORTH LOUI- 
SIANA DUAL COMPLETIONS 


Oil-oil Oil-gas Gas-gas Total 
Pe Sai 0 0 0 


1947 (6 mo.) 


16 t 67 108 
*Actual 6 months: 16 = total 1947 esti- 
mated. 


GAS- GAG 
OL- Gas 
On. Olt. 
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operator was that one of the zones had 
ceased to flow. Most of the wells were 
completed as dual oil wells, and. 57 
of the total wells were in Wimberly 
field in Jones County. 


East Texas (Fig. 5 and Table 5) 


Due to the development in New 
Hope and Carthage fields in this area, 
there were 101 wells dually complet- 
ed in 1945. Of the 32 wells that have 
been dually completed in New Hope 
field, 17 have been converted into 
single completions because one of the 
formations ceased to flow. The dual 
completions were in two oil sands, 
and very little mechanical trouble was 
experienced. The dual completions in 
Carthage field are in gas sands, and 
most of them are still in operation. 
No wells have been reported as being 


- dually completed in 1947. 


TABLE 7—SOUTH LOUISIANA AND MIS- 
SISSIPPI DUAL COMPLETIONS 


Year 
1940 
1941 
1942 1 
1943 0 
1944 4 
1945 0 
1 
1 
7 
4 


Oil-oil Oil-gas Gas-gas Total 


1946 
1947 (3 mo.) 


, 18 123 
*Actual for 3 months; = total 1947 es- 


timated 


Actual- 7 Months 
— Est. for yeor 


Fig. 4—North Texas dual completions—1940-47 
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Fig. 3—Southwest Texas dual completions—1$40-47 
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Fig. 5—East Texas dual completions—1940-47 
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Fig. 6—Arkansas and North Louisiana dual completions—1940-47 
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Fig. 7—South Louisiana and Mississippi dual completions—1940-47 
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Arkansas and North Louisiana 
(Fig. 6 and Table 6) 


Only 8 wells were dually completed 
in this area during the first 6 months 
of 1947, as compared to 35 wells in 
1944. The largest number of dual 
wells in Arkansas was in Dorcheat- 
Macedonia field, where they met with 
only mediocre success. Because con- 
ditions in this field were most exact- 
ing, in that the horizons to be sepa- 
rated consisted of one :sour-gas dis- 
tillate horizon and one or more sweet- 
gas condensate or sweet-oil horizons, 
any leakage between zones was im- 
mediately detected; and, because of 
the large differential in pressure that 
developed between the zones, numer- 
ous packer failures developed. 


South Louisiana and Mississippi 
(Fig. 7 and Table 7) 


There has been a total of approxj- 
mately 123 dual completions in South 
Louisiana and 12 in’ Mississippi since 
January 1942. A peak of 46 comple- 
tions was reached in 1943, and has 
steadily declined to the present time. 
One of the major operations in the 
area reported abandonment of 20 out 
of 27 dual wells because one of the 
zones ceased to flow naturally and 
dual-lift equipment did not prove sat- 
isfactory. Corrosion and water intru- 
sion were given as reasons for aban- 
donment of a large number of wells 
producing from: two gas zones. The 
results of questionnaires indicated 
that 66 of the total of 123 wells, or 
53 per cent; have been abandoned 
as dual wells. 


Advantages and Disadvantages 


The other phase of the Southwest- 
ern District A.P.I. Production Prac- 
tice Committee survey pertained to 
the advantages and disadvantages of 
dual completions as compared to sin- 
gle completions. It is interesting to 
note that the mechanical failure of 
the equipment used to make the sep- 
aration is not one of the principal 
reasons for abandonment of the op- 
eration of the well as a dual pro- 
ducer. The limitations placed on the 
operator in providing efficient arti- 


ficial-lift facilities when one or the 


other zone ceased to flow naturally, 
and the inability to provide adequate 
protective measures to combat corro- 
sion, are the two most.direct reasons 
for the abandonment. No doubt these 
two principal factors, supplemented 
by. other less widespread conditions 
such as paraffin accumulation, have 
influenced the operators in making 
fewer dual completions in spite of the 
continued critical shortage of steel. 
There is considerable work being done 
at the present time on the mechanics 
of artificially lifting dually completed 
wells; however, during the period cov- 
ered by this survey, it is apparent 
that the successful operation of this 
equipment had not been demonstrated 
favorably enough to be received gen- 
erally by the operators. 
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The disadvantages of dual comple- 
tions are listed hereinafter; and, al- 
though they are not applicable to all 
dual completions, the list does repre- 
sent a cross-section of opinions ex- 
pressed by a large number operators. 

1. Mechanical difficulty of artificial 
lift when one or both zones ceases to 
flow naturally. 

2. Inability to determine and com- 
bat corrosion, particularly in gas 
wells. 

3. More frequent, costly, difficult, 
and hazardous workovers. 

4. Difficulty in obtaining a perma- 
nent seal between two producing hor- 
izons. 

5. Risk of commingling fluids from 
different zones, both in the well bore 
and reservoirs. 

6. Difficulty in obtaining subsur- 


. face data necessary for proper reser- 


voir control. 

7. Lack of satisfactory means of re- 
moving paraffin from the annulus. 

8. Shorter flowing life. 

9. Higher lifting costs under cer- 
tain conditions. 

10. Necessity of mudding off one 
productive zone while reworking an- 
other. 

11, Less flexible operations. 


Advantages 


The almost unanimous opinion of 
the operators was. that the dual well 
has no advantage over the single com- 
pletion from an operating viewpoint, 
and that all of the advantages are 
either directly or indirectly related 
to the cheaper initial cost of devel- 
opment. The advantages that result 
from a low development cost are: 


1. Makes possible the development 
of areas where individual zones do not 
indicate a payout for single wells. 

2. Enables the operator ‘to effect 
the fulfillment of offset obligations 
without drilling additional wells. 

3. Provides both an input and pro- 
ducing well where cycling or pres- 
sure-maintenance operations are in 
effect. 

4. Provides two input wells, with 
one well in cycling projects, where 
two sands are being processed simul- 
taneously. No corrosion is experienced 
on injection wells, although the pro- 
ducing wells may show severe cor- 
rosion. 

5. Development of maximum pro- 
duction at earliest possible date. 

6. Savings on expensive marine lo- 
cations. 


Petroleum Transportation 


(Continued from page 275 
control which is particularly disrupt- 
ing to the economical and expedient 
distribution of petroleum products 
by highway; that is the sincere, but 
mistaken, belief on the part of some 
which may be involved in the trans- 
porting of petroleum products by 
highway is in direct proportion to 


the volume carried by the individual 
tank vehicle or combination of tank 
vehicles. Consequently, the industry 
sometimes finds itself unwarrantedly 
embarrassed by ceilings on tank- 
vehicle capacity, expressed in gallons, 

No assumption could be more er- 
roneous. There is no inclination on 
our part to minimize the fact that a 
flammable cargo is a greater potential 
hazard than a nonflammable cargo 
in the event, due to accident, it is 
loosed upon the highway. However, 
many safeguards have been placed 
around the liquid load carried by the 
tank vehicle, such as the design and 
construetion of the tank, internal 
valves which close automatically in 
event of fire, spring-loaded and fusi- 
ble elements which provide auto- 
matic. release for expanding gases 
in event of combustion, without loss 
of cargo; shear sections in flow lines 
which in event of dislocation of the 
flow line leave the tank sealed in- 
tact without loss of cargo, etc. These’ 
safeguards make the tank vehicle 
relatively the safest vehicle on the 
highway today insofar as potentia’ 
damage from the cargo is concerned. 

In addition, assuming relative pro- 
tection between tanks of varying 
capacities, there remains the inescap- 
able fact that all highway hazard 
is in proportion to highway exposure; 
and, in the movement of a given vol- 
ume of commodity, the lesser the 
vehicle highway miles required to 
move it, the lesser the highway ex- 
posure hazard. To. illustrate, let’s 
assume that 150,000. gal. of gasoline 
are to be moved 100 miles. If this 
quantity were to be moved by vehi- 
cles of only 1,500-gal. capacity, 10,000 
vehicle highway miles of exposure 
would be involved. If movement were 
made by vehicles of 6,000-gal. capac- 
ity, only 2,500 highway miles of ex- 
posure (or one-fourth that of smaller 
vehicle) would be involved 
I the movement were made 
by vehicles of 6,000-gal. capacity, 
only 2,500 highway miles of exposure 
(or one-fourth that of the smaller 
vehicle) would be involved. Thus, 
arithmetically and actually, the over- 
all highway exposure—and, as a 
result, the operating hazard. such as 
it is—diminishes in proportion to the 
increase in load carried. 

As in the carriage of all other com- 
modities, there must be a limit placed 
on loads; but, as in the case of all 
other commodities, these load limits 
with respect to petroleum products 
should be governed by gross vehicle 
weights and gross- axle weights, 
rather than the extent of the cargo 
carried. ... 

Terminal locations of the present 
may alleviate or aggravate operating 
problems of the future. An impro- 
perly placed terminal will contribute 


much to lessen vehicle output either 


by reason of unnecessary travel 
distances or by reason of lost vehicle 
time spent in fighting traffic which 
might have otherwise been avoided. 


THE OIL AND GAS JOURNAL 





© FOR DRILLING 
TO 2000’ 


© FOR SERVICING 
TO 6000’ 


_ Here is the latest addition to the line of fine Brewster Rigs .. . 


the N-2. It is designed and engineered for the driller who needs 


a small compact drawworks suitable for drilling to 2000’ or for 


servicing wells to 6000’. The transmission has 5 speeds forward 


and one reverse. Big, powerful, equalized 6” x 36” brakes. 
Weight complete 10,200 Ibs. 


H-50 
HOOK BLOCK 


A compact and _ short 
coupled block, ideal for 
portable rigs where der- 
rick height is limited. 
Roller bearing sheaves. 
Hook swivels on roller 
thrust bearing and locks 
in 4 positions. 


Dulling c qgucpn ent 
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OILBATH SWIVEL 


A swivel engineered as 
matched equipment for 
the N-2 Drawworks. Three 
roller bearings run sub- 
merged in oil. Stream- 
lined body provides large 
oil “reservoir. Capacity 
50 tons, 


Sold by these Supply Stores: 


.. .. AVAILABLE WITH MMATCHED EQUIPMENT 


OB-12 OINLBATH ROTARY. Full 12” 
table opening. Positive oil-bath lubri- 
cation for ring and pinion gears, table 
ball bearings, and double-row roller 
bearings on pinion. Available with 
short or extended pinion shaft. 


BOVAIRD SUPPLY CO. * INDUSTRIAL SUPPLY CO. * REAMS SUPPLY CO. 


Export Sales: 


BAIRD SUPPLY CO., INC., 420 Lexington Ave., New York 17, N. Y. 


THE BREWSTER CO., INC. 


SHREVEPORT, LOUISIANA, U..S. A. 


For Over 30 Years Manufacturers of Crown Blocks, Traveling 
Blocks, Oilbath Swivels, Oilbath Rotaries 


Unitized Drawworks, Winches. 





Methods for Cutting Into 
Product Pipe Lines 


by James E. Ford 


CHEDULES for line shutdowns are 

usually made at prearranged dates, 
except in cases of emergencies. Such 
shutdown schedules are regulated by 
prearranged increased. pumping rate 
to supply terminals affected by the 
shutdown, with a sufficient stock of 
product to meet requirements during 
the shutdown period. { 

In preparation for a line-cutting op- 
eration, consideration is first given to 
elevations and contour of the section 
of line in respect to the-.location of 
the proposed cut. This is done to de- 
termine the exact location for the in- 
stallation of draining and safety taps, 
also air vents. The drain taps are lo- 
cated at a low point near the cut, or 
at the location of the cut, provided 
it is at a low elevation. 

One safety tap is located.on each 
side of the cut on the opposite sides 
of the nearest rises in elevation ad- 
jacent the cut, as shown in Fig. 1. 


“Aim Vent 


Fig. 1—Drain taps located at the proposed cut, it being the low elevation. The respective 


In cases where the drain taps are lo-. 


cated at a lower elevation than the 
proposed cut, then the drain taps 
serve as safety taps as shown in 
Fig. 2. 

In flat country, where a line fol- 
lows practically the same elevations, 
the line is stripped for a sufficient dis- 
tance at the location where the pro- 
posed cut is to be made. Then drain 
taps are installed at the. cut; and, 
after the line has been emptied of 
products, it is raised above the ditch 
and supported by skids. The safety 
taps are located at.a safe distance on 
each side of the cut where they will 
be at a lower. elevation than the cut, 
as shown in Fig. 3. : 

Air vents are located at the high- 
est points of elevation on each side 
of the proposed cut in the section of 
line that will be segregated by closed 
valves during the operations. In some 
cases it is necessary to establish more 


locations of safeties and air vents are shown 


Fig. 2—Drain taps located at a lower elevation than proposed cut and serve as safety taps 


tam 
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sented at annual meeting of the A.P.I., 
Chicago, November 10-13. 


than two aif-vent locations when 
warranted by the line profile. These 
locations are established by informa- 
tion obtained from profile maps. Lock 
levels are used sometimes upon the 
actual site to secure this required in- 
formation. 

An estimate is made of the barrels 


of product to be removed from the | 


section, of line affected by draining 
procedure. The calculation is deter- 
mined by measurements from a pro- 
file map. The results of this jnforma- 
tion -will.determine the number of 
tank trucks required to transport the 
product that will be drained from the 
line. Trucks are scheduled so as to 
arrive at the cutting location at in- 
tervals to eliminate ahy delay in 
draining operations. The distance the 
product is hauled is a determining 
factor in the number of trucks needed. 
The drain taps, safety taps, and 
air-vent locations have been pre- 
established along .the liné“and the line 
uncovered at these points,» including 
the place where the cut into the line 
is to: beemade. Then 2-in. pipe cou- 
plings are electrically welded on top 
of the*line at the selected drainage 
and safety locations: Where the line 
is to be drained two 2-in. couplings 
are installed to obtain a_ greater 
pumping rate. One %-in. coupling 
is electrically welded on top of line 
at each air-vent location, During the 
welding operations’ it is desirable 
sometimes to. reduce the line pres- 
sure, for safety reasons, at locations 
where line pressure is extremely high. 
A closely threaded nipple and 4 
gate-valve are connected to these cou- 
plings, and a tap“isemade, into the 
liné through the.valve and couplings 
with. high-pressure tapping tools. 
After each operation, the tapping tool 
is removed and the ‘valve closed, and 
then a steel plug is serewed into the 
top of valve. 
These preparations”are usually 
made the day prior to the scheduled 
line-cutting date, The.mew connec 
tions or piping to be: installed into 
the line are also made up according 


to requirements before hand and hy- 
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to care about 
savings like these? 


Here are 8 important savings that are yours when you 
join your piping with Dresser Couplings. Can you afford 
to pass them by? 


1. SAVE MANPOWER. Any workman can assemble 
the standard Dresser: ‘parts on plain-end pipe, using only 
a wrench, 


2. SAVE JOINING TIME. Dressers join pipe fast. For 
example: 12 minutes for an 8” joint. 


3. SAVE DELAYS. You can lay Dresser-coupled lines 
day or night, rain or shine, even under water. 


4. SAVE REPAIRS. Expansion, contraction, vibration, 
ground movement absorbed by Dressers. These joints 
stay tight for the life of the pipe line. 


5. SAVE PIPE FITTING. When pipe ends do not meet — 
or pipe is offset, Dressers make a tight joint. Exact Pipe 
lengths and alignment unnecessary. 


6. SAVE ON RELOCATING LINES. Temporary lines 
quickly torn down and relaid, using the same Dresser 
Couplings. No preparing of old pipe-ends. 

7. SAVE SPECIAL SECTIONS. Dresser flexibility per- 
-mits curves and grades to be made with straight pipe. 


8. SAVE HAZARDS. Both the Dresser joint and the 
wrench that installs it are entirely mechanical—no danger 
from open flames or sparks. 


To get these savings and many other advantages, 
contact Dresser in Houston, Texas, or Bradford, 
Pennsylvania. Or see your oilfield supply store. 


* * * 
QUICK REPAIRS TO LEAKING PIPE 


Breaks, splits and holes in pipe are easily repaired with 
Dresser saddles, clamps and sleeves. Get a supply 
from your oilfield supply store . . . have the jump 
on emergencies, 


DRESSER 


COUPLINGS and Repair Products 


Dresser Manufacturing Div., 59 Fisher Ave. Bradford, Pa. 
Houston Warehouse, 1121 Rothwell St., Houston, Texas 
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1. Any Helicoid Pressure 
Gage can be recalibrated 
without removing dial or 
pointer. 


2. Hairline pointer adjust- 
ments can be made quickly 
from the back of the case 
without removing dial, 
pointer or glass. 


These advantages—exclusive with Helicoid 
—save costly man-hours. One large user 
claims they save several hours a day. 

Reduction in maintenance cost is 
important. Helicoid gages stay accurate 
longer and are the easiest to keep in 
calibration. That’s why they have 
proved to be the least expensive 
gages to buy. 





Only Helicoid 
pressure gages 
have the Helicoid 
movement. 








HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 





drostatically tested. An air scraper 
is always run through the section of 
piping to be installed, provided the 
installation is to be made into a prod- 
uct line where scrapers are run reg- 
ularly. 
Draining Operation | 

When the line is shut down as 
scheduled, the forward pump station 
continues to pump until a vacuum is 
pulléd on the section of line where 
the cut into the line is to be made, 
or until the suction pressure is down 
to hill pressure. The same procedure 
is duplicated at the rear pump sta- 
tion, except that the pumping is re- 
versed. This method is used where 
the topography requires such opera- 
tions, especially in mountain country. 

During the time the stations are 
pumping, the air vents are periodical- 
ly checked until air is taken into the 
line, after which they are left open. 
This allows the product in the line 
at the high points to drain freely. 
After the pump stations have fin- 
ished pumping the required amount, 


sectionalizing valves are closed and . 


portable pumping units are connected 
to drain taps. The remaining product 
is pumped into tank trucks, air being 
admitted through the nearby air 
vents. Product drained to trucks is 
hauled to the nearest terminal and 
unloaded. 

The portable pump is driven by a 
squirrel-cage electric motor ‘from 
power supplied by a generator in- 
stalled on the utility truck. The util- 
ity truck is located at a safe distance 
from the draining operation, and 
power cables are run from truck to 
the portable pumping unit. 

After a vacuum has been obtained 
by the portable pump, the safety taps 
are opened to take air. This procedure 
is regulated by pumping results and 
the profile of liné at the point of 
drainage. When the portable centrif- 


ugal pump loses vacuum, the connec- ° 


tions are removed and the drain 
valves are then open. If the line is 
not completely emptied, a brass pipe 
connection is attached to suction hose 
and inserted through one of the 2-in. 
drain taps to the bottom of the pipe. 
A portable rotary pump is connected 
to the hose, and the remaining prod- 
uct removed from the line. 


Cutting Operations 

When the line has been completely 
emptied of product, a ‘bond cable is 
installed around the proposed cut. 
This is to prevent the possibility of 
igniting gases by a spark from stray 
electric current when the line is part- 
ed. The line is cut at the required 1o- 
cations with regular pipe cutters. At 
times it is necessary to use large hack 
saws, especially when the line is laid 
under compression. When saws are 
used, water is constantly applied to 
the cut to cool it and to prevent 
igniting combustible gases. 

After the cuts have been made, each 
end of the line is wiped dry with rags, 
and mud packs are inserted. The mud 
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packs are made of ground fire clay, 
free of stones, to insure a solid pack 
that will adhere to the inside walls 
of the pipe to prevent any gas from 
escaping into the welding area. The 
mud packs are compressed by a wood- 
en ram made for the purpose. Occa- 
sionally, when it is deemed necessary, 
carbon-dioxide gas is inserted into 
each end of the open line before the 
mud packs are installed. This prac- 
tice is generally followed when cut- 
ting into product lines at manifolds 
connecting pumping stations. 

In the trench where the welding is 
to be done and connections are to be 
made, the area is made safe by 
spreading dry dirt over any leakage 
which may have occurred during the 
pumping and cutting operations, After 
the dirt has been applied, the trench 
is then flashed by a lighted welding 
torch before the welders start bevel- 
ing the open ends of the line. 


Installation Operations 


During the cutting operations’ a 
diligent watch is maintained on the 
safety taps to determine if there is 
any leakage occurring. If there are 
indications of leakage, the product 
is removed by hand or motor-driven 
rotary pumps to prevent any of the 
products from reaching the mud packs 
or the welding area. When it has been 
determined that the safeties and loca- 
tion of the cut are safe, the new con- 
nection of piping is set into the line, 
lined up, and electrically welded. 

After the welding has been com- 
pleted, and the valve and the nipples 
have been removed from the drain 
and safety taps, especially made steel 
plugs are screwed into the coupling. 
The plugs are designed to be tight 
when the top of the plug is flush with 
the coupling; when tight, the plug is 
electrically welded to the coupling. In 
some cases the drain taps are removed 
from the line when the cut is made, 
provided they are welded on the sec- 
tion of pipe that is removed from the 
line. 


Restore-Line Service Operations 


Upon completion of the welding 
and closing of the safety and drain 
taps, the sectionalizing valves are re- 
opened, the pump stations are start- 
ed, the line is filled and placed back 
into service, and the air vents are kept 
open to bleed out the air. A constant 
watch is kept over the air vents until 
product appears. They are then closed, 
and a bull plug is electrically-welded 
pressure-tight to the line over the 
entire vent and valve. 

After the line reaches full working 
pressure, the welds not previously 
tested in the new installation are 
checked for leaks. Calculations ‘are 
made as to the arrival of mud packs 
at the pump station and, upon their 
arrival, they are removed from the 
pump-station strainer baskets. Some- 
times it is necessary to run a scraper 
in the section of line wheré the in- 
stallation was made to remove all 


_ the mud from the line. 
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There's good reason why this is such a familiar sight in the 
oil fields. Naylor is the one light-weight pipe with the 
strength and safety to handle jobs normally requiring | 
heavier-wall pipe. Naylor's exclusive Lockseam Spiralweld 
structure makes this possible. Sizes from 4 to 30 inches in 
diameter with all types of fittings and connections. 


NAYLOR PIPE COMPANY 


1232 East 92nd Street e Chicago 19, Illinois 
New York Office: 350 Madison Avenue e New York 17, 'N. Y. 


MID-CONTINENT SUPPLY COMPANY 
Fort Worth, Texas and Branches ‘ 
Exclusive Distributors in Arkansas, Kansas 
New Mexico, Oklahoma and Texas 








IMPRINTED 
WITH YOUR COMPANY NAME 
CITY - STATE 


PLASTIC POCKET SLIDE RULE 


x Five Inch All Plastic. 
for Engineers _ Genuine Flexible Leather Sheath. 
P Christmas Red Box. 
Buyers and Executives scates 4,B,C1,C,D,K,S,L and T. 
Minimum Quantity-with Imprint—Fifty. 
Write for Prices—Specify Quantity. 


mow 
Onder FOR PRE-CHRISTMAS DELIVERY! 
THE FREDERICK POST COMPANY 


3650 North Avondale Ave., Chicago 18, lil. 


- 
Detroit . Houston . CHICAGO . Los Angeles . Milwaukee y 


Serre aeliict be | ELECTRIC MOTORS 


Hundreds of Uses @ Dozens of Kinds 








To Take Plenty of Punishment! 
‘ Normal and High Torque 
. 4 ~ Explosion Proof 
NORRIS “ROYAL” Solid Type CU“ Splash Proof 
HAMMER HEAD SUCKER Vat = 

Vertical 
ROD WRENCH... — tt Standard and others 


——— 


Immediate 
Deliveries 
from 
NORRIS “BUMP-UP“ Warehouse Stocks 
Hinged Type SUCKER : Gengral. Industrial engineers are al- 
ways available to analyze. your power 
ROD WRENCH ... needs astd to recommend the right kind 


of motor to drive your power units 
efficiengly and economically. 


Distributors for ROBBINS & MYERS, INC., 
and LOUIS ALLIS CO. 


: GENERAL INDUSTRIAL SUPPLY CORP. 
'/ oVuU4 B nether » 404, Dallas Fort Worth ; Tulsa 
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Gaging Methods in Atmospheric 
And Low-Pressure Storage 


by C. C. Keane* 


w= advancing technical applica- 
tion in all branches of the petro- 
leum industry, tank-gaging methods 
have come in for a small share of the 
improvements. Nevertheless, the cum- 
bersome and ‘inefficient methods of 
the past, such as gage poles and hand 
float devices, still exist in the same 
plants with the most modern electric 
gaging mechanisms. 

Gaging methods usually divide into 
three categories, viz.: pole or hand 
line, float-operated automatics for vis- 
ible reading at the tank, and remote 
reading units, either electric-powered 
or air-actuated mercury columns. In- 
vestment cost is lowest in the’ hand- 
operated units; but, as traveling man-~- 
power is needed to walk and climb 
tanks to accumulate gage data, labor 
cost with its limited accomplishment 
quickly dissipates the investment sav- 
ing over the more elaborate remote 
types. , . 


Float Automatics 


-In the float automatics, investment 
costs imcrease appreciably; but the 
labor to ‘read them accomplishes 75 
per cent more gage readings in the 
allotted time. The increased labor pro- 
ductivity and the hazards associated 
with tank climbing combine to make 
the float automatics economically at- 
tractive: and decidedly ‘safe to op- 
erate. 


Remote Reading Equipment 


In the remote: reading equipment, 
costs are greatest, arid vary appreci- 
ably with the type of powered unit 
used. It is obvious that in large stor- 
age tanks the gage pole is unwieldy 
and cannot be used;-hence, if hand 
gaging is to be standard, the gage line 
with’ plumb-bob end must be ‘used. 
This is usually the accepted gaging 
technique when companies take cus- 
tody of petroleum for ‘transportation 
or purchase it for other use. 

Because gravity, temperature, water 
content, sampling, and water-and-sed- 
iment tests are interlocked with the 
gaging operation and all are general- 
ly taken from the: top of the tank, it 
is not: illogical that. the gage level be 
checked. and listed: at the same time. 
In fact, it is the simplest known meth- 
od of checkinglevels and, if properly 
done, it is exceedingly accurate be- 
cause of the’ absence of the usual 
coterie of automatic devices: 

‘Great Lakes Pipe Line Co,, Kansas City, 


Mo. A paper presented at the A.P.I. meet- 
ing, Chicago, November 10-13. 


NOVEMBER 15,-1947 


Remote Gaging 

Although the remote gaging method 
may be just as accurate and satisfac- 
tory as the hand line, it offers little 
advantage in ownership transfer of 
product, because the other functions 
interlocked with volume and_speci- 
fication determination cannot be re- 
motely transmitted by any existing 
methods. 

In intracompany operations, where 
net volumes are computed on a 24- 
hour basis with gross volumes on an 
hourly schedule, the remote electric 
gage offers many advantages. On tank 
farms, where several tanks may be 
in operation simultaneously, gaging 
by any other method results in a com- 
plex accumulation of over and short 
volumes, because the human element 
cannot be depended upon to read lev- 
els on the unit time increments set 
up as standard. 


Hand Lines and Float Automatic 


The mechanics of hand-line and 
float automatic gages are too well 
known to elaborate on the details 
of operation and design. 

In remote reading gages, a myriad 
of ideas ‘and arrangements has been 
presented to the industry, with a sup- 
porting clientele for practically every 
scheme, 

In listing a few of the more prom- 
inent units, we find the selsyn motor 
designed into two schemes, i:e., one 
using two individual transmitters and 
receivers for each tank; and another 
type with selector switch that permits 
as many tanks as there are points on 
the switch to be gaged in any desired 
order. One receiver for feet and inches 
is used in this arrangement. To pre- 
vent the transmitter from moving out 
of synchronization with the receiv- 
ers, the inch-transmitting motor is 
coupled through a geneva motion to 
the foot-transmitting motor, and this 
motor is limited to one turn for the 
full liquid-level ‘travel of the tank. 

The motor sending the feet posi- 
tion cannot shift out of phase even 
during extended power-outage’ pe- 
riods, and the inch-control motor will 
always pull its receiver into an an- 
gular position duplicating its own. As 
a rule; selsyn motors have very low 
torque characteristics; hence, it is es- 
sential thatthe receiving mechanism 
be delicately balanced and free’ from 
friction drag. 

It is claimed by the manufacturers 
of these motors that the phase rela- 
tionship between transmitter and re- 


ceiver can be maintained with a max- 
imum angular displacement of 1° 
which is 1/30 of an inch in level 
movement. Inasmuch as tank tables 
are usually computed in %-in. incre- 
ments, the claimed accuracy is well 
within the allowable tolerance. The 
stability of the equipment is some- 
times upset by the breathing action 
of the selsyn motors, which permits 
moisture precipitated from the air to 
deposit on the windings. This even- 
tually causes shorts or grounds. In the 
cascaded type, the magnetic contactor 
should be oil-immersed. In certain 
styles of selsyn installations the cur- 
rent is on all the time and, unless 
class 1 group “D” specification wiring 
and conduit seals are used through- 
out, the danger of fire is ever present. 
‘Inductance in long transmission 
lines affects the synchronization of 
selsyn sending and receiving motors 
and, if circuit design features do not 
compensate for this, serious inaccu- 
racies occur. 


Impulse relay’ gages, sometimes . 
called pulse motors, are built as in- 
dividual units, and cannot be used 
in cascade. Each tank, through its 
individual transmitter, is electrically 
coupled to its own receiver, and 
power is on all the time. If a power 
outage occurs ‘and the tank level is 
changing while the gage is inopera- 
tive, it is necessary to synchronize 
manually the receiver and transmitter 
when the power energy is again avail- 
able. On a large tank farm, with' 10 
or 12 active tanks all subject to si- - 
multaneotis power outages, one can 
readily see how sizeable a rephasing 
of all such gages would be. To doit 
properly, a telephone circuit should 
be available at each tank. F 

A third design’ of electric » gage, 
known as the step contact type, has 
given satisfactory performance in 
floating - roof, cone- roof, expansion 
and .pressure-storage systems.’: With 
low-voltage direct current for actuat- 
ing its relays through step. contacts, 
it cannot drop out of phase in periods 
of power interruptions. Using oil-im- 
mersed contacts with ‘a float switch 
to open’ the power-feed circuit on loss 
of oil, it also incorporates in its de- 
sign a magnetic coupling that: trans- 
mits driving torque from the float 
mechanism to the contactor: senders. 
Extension shafts, packing glands, and 
friction’ seals are not used. In pres- 
sure storage this type of gage couple 
is quite advantageous, because the 
hazard of a packing-seal blowout is 
wholly eliminated: 

One receiving panel serves as many 
as 48 tanks, and its circuit includes 
a ‘telephone-jack arrangement that 
connects to every tank. Initial adjust- 
ments’ are easily made, and subse- 
quent check tests may be quickly ac- 
complished through the telephone cir- - 
cuit. In addition, gate switchers on 
the tank farm find the phone: circuit 
useful when in need of instructions 
from the center of operations. Using 

(Continued on page 292) 
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PLANS AND PURPOSES OF INTERSTATE 
OIL COMPACT COMMISSION DEALING WITH 


Secondary-Recovery Operations 


by Earl Foster 


paar its organization in 1935, the 
Interstate Oil Compact Commis- 
sion has taken an active interest in 
secondary-recovery. Under the orig- 
inal compact, the commission is em- 
powered “to recommend measures for 
the maximum ultimate recovery of oil 
and gas,” which certainly embraces 
all kinds of efficient recovery meth- 
ods, including secondary recovery. 


Objective of Program 


The present secondary - recovery 
program of the compact commission 
was developed as a result of studies 
by the Research and Coordinating 
Committee, the Stripper-Well Com- 
mittee, and many individuals. It was 
discussed at the compact’s meetings 
in Dallas in December 1946, in Bir- 
mingham in April 1947, and in Great 
Falls, Mont., in August 1947. As a 
result, a secondary-recovery. division 
was established in the compact’s 
headquarters office, funds appropri- 
- ated, and employment of a man to 
head the division authorized. 

A five-point program adopted by 
the commission is briefly: 

1, Encouragement of _ legislation 
permitting unitization of oil fields 
to enable the application of second- 
ary-recovery methods or pressure 
maintenance. 

2. Collection and study of current 
and ancient production statistics and 
well records in all areas having sec- 
ondary-recovery possibilities, together 
with collection and periodic publica- 
tion of secondary-recovery statistics 
such as number of injection and pro- 
ducing wells completed, area af- 
fected, secondary production of oil, 
and enumeration of new projects. 

3. Encouragement of research by 
states on methods for increasing oil 
recovery, and periodic review of all 
important research in progress to be 
based on personal visits to institu- 
tions of higher learning and to in- 
dustrial and research laboratories. 

4. Maintenarice of contact with fed- 
eral agencies having relations of va- 
rious kinds with the oil and gas 
industry, such as the State, War, and 
Interior Departments, and with the 
Congress of the United States. 

5. Coordination with other organi- 


zations interested in secondary-re- 


covery work. 

When the compact commission con- 
cluded that there were definite op- 
portunities wherein it could encour- 
age more widespread application of 


secondary methods as well as lend 
support to studies of secondary 
methods already in progress, it was 
logical that it should first consult 
with members of the A.P.I.’s standing 
Subcommittee on Secondary-Recov- 
ery Methods. We found the officers 
and members of the A.P.I. secondary- 
recovery subcommittee, and of the 
Institute, eager to help and to work 
out a program which would serve to 
complement the work of the Institute. 
As a natural consequence, when the 
personnel of the compact’s advisory 
committee on secondary recovery was 
selected, most of its members were 
already active in A.P.I. work. 


Encouragement of Legislation 


The need for more effective laws, 
rules, and regulations relating to sec- 
ondary-recovery operations is urgent. 
Application of secondary-recovery 
methods, such as intentional injection 
of water into oil reservoirs for the 
purpose of increasing recovery, has 
met legal obstacles in some states. 
The compact’s secondary-recovery di- 
vision now is reviewing legislation 
pertaining to oil recovery as it may 
affect secondary recovery. With the 
assistance of distinguished members 
of the bar, it will make suggestions 
to the executives and legislators of 
the states concerned, for legislative 
revisions to permit use of secondary 
methods or pressure maintenance. 

Closely related to the necessity for 
legislation permitting secondary re- 
covery is the need for laws, rules, 
and regulations permitting effective 
unitization of oil pools. Many of the 
most. successful secondary - recovery 
projects could not have been devel- 
oped and profitably operated if they 
had not been unitized. Therefore, the 
need for adequate unitization laws 
is urgent, and will receive appro- 
priate attention. 

The threat to unitized operations 
arising from prosecution for violation 
of the antitrust laws must be given 
full consideration. An outstanding ex- 
ample is Cotton Valley field in Lou- 
isiana. Proper application of anti- 
trust laws to unitization agreements 
is a most controversial question, and 
requires close study and considera- 
tion. It is.not our purpose or inten- 
tion to criticize or commend the ac- 
tion of either party in the Cotton 
Valley suit or any similar proceeding, 
but we do feel that the antitrust laws 
and unitization laws should be -so 


Earl Foster’ is 
executive secre- 
tary of the Inter- 
state Oil Com- 
pact Commission, 
Oklahoma City. 
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uated by Univer- 
sity of Oklahoma 
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general practice of law and city at- 
torney of Drumright (Cushing oil 
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1920-27 in general law practice at 
Sapulpa, Okla., and from 1927-31 he 
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practiced law in Oklahoma City, the 
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Commission of Oklahoma. From its 
organization in 1938 to the present 
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Compact Commission. Portion of pa- 
per presented at annual meeting of 
the A.P.I., Chicago, November 10-13. 


coordinated that any pool can be unit- 
ized when such operation would re- 
sult in greater ultimate recovery and 
more efficient operation. The. second- 
ary-recovery division will, therefore, 
take an active interest in the promul- 
gation or amendment of antitrust 
laws that will protect the public 
from monopoly and price fixing, but 
at the same time permit and. encour- 
age the operation of all oil and gas 
fields in such manner as to obtain 
greatest ultimate recovery. 


Statistics and Estimate of Reserves 


The magnitude of secondary-recov- 
ery operations in the United States 
is little known. Studies by various 
organizations, and especially the 
American Petroleum Institute and 
the Bureau of Mines, have been car- 
ried on for years, and the work now 
being done by the American Petro- 
leum Institute will give much more 
reliable information on this subject 
than is now available. The accumu- 
lation of information by these agen- 
cies will be of great aid in the gen- 
eral program. However, it is recog- 
nized that no organization is now 
compiling statistical information on 
secondary-recovery operations at fre- 
quent intervals. . 

For this reason the Interstate Oil 
Compact Commission’s secondary-re- 
covery division plans to collect peri- 
odically information on secondary- 
recovery activity throughout. the na- 
tion, such as number of injection and 
producing wells completed, number 
of injection and producing wells in 
operation, area affected, and amount 
of oil produced. The A.P.I. basic 
studies will, of course, serve as the 
foundation for. this work. Assistance 

(Continued on page 291) 
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of the U. S. Geological Survey will 
be enlisted to supply information on 
federal and Indian lands, and state: 
regulatory bodies will be of invalua- 
ble assistance. 

In cooperation with the Joint Strip- 
per-Well committee, the compact’s 
secondary-recovery division will con- 
sider the secondary reserves of the 
nation. The statistical information 
which the Joint Stripper-Well Com- 
mittee proposes to assemble will be 
essential for studies of the secondary- 
recovery division. 


Oil-Recovery Research 


The petroleum industry is investing 
more of its own money in research 
than probably any other major in- 
dustry in the United States. Investi- 
gations by the Federal Power Com- 
mission indicated that the industry 
is spending 33 times the amount 
being spent by the combined coal and 
coke industries, the other great na- 
tional source of fuel power. Through 
fundamental and applied research, the 
petroleum industry has been able to 
supply continuously improved refined 
products at lowered cost and, as se- 
curity against future scarcity of liq- 
uid fuels, various units of the dil in- 
dustry have in progress important 
programs in the production of syn- 
thetic fuels. 

The industry has made great strides 
along these lines. However, although 
for more than 30 years:there has been 
some research in secondary-recovery 
processes, comparatively little has 
been spent in secondary-recovery re- 
search as compared with the time, 
money, and effort in other segments 
of the industry. 

The compact commission’s purpose 
is to encourage intensive research in 
oil recovery. We are of the opinion 
that, if the same amount of effort 
and ingenuity were devoted to oil. 
recovery research that has been em: 
ployed in refining research, results 
of comparable importance and sig- 
nificance would follow. This’ has been 
impressively ‘demonstrated -in Penn- 
sylvania, where leaders of the oil in- 
dustry report that their business has 
been prolonged for at least 10 years 
by the research work in various 
phases of oil recovery which has been 
conducted at The Pennsylvania State 
College. 

Past experience has shown that 
over-all planning in oil-recovery re- 
search:can be adequately and effi- 
ciently administered by the states. 
Arkansas has recently conducted an 
outstanding survey which has proved 
of practical value, and which dem- 
onstrates that a program of oil recov- 
ery can be best conducted and regu- 
lated by the states. The solution of 
operating problems should be left 
largely. to industrial research, and all 
= results utilized to the greatest ex- 
ent possible. There is no conflict be- “+7 
tween state-operated research and Sv 2 _ BALL BEARING CHIKSAN COMPANY 
industrial research. In Pennsylvania, Mey SWIVEL JOINTS BREA, CALIFORNIA 
for example, experience has shown OR ALL PURPOSES New York 7 Houston } 
that research by the state and by 
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Haunted by supply proble 


Solve ‘em by Air eiprees ! 


Don’t let low stocks or distant. supply points scare you! With 
Air Express cutting delivery time down to a matter of hours, you 
can get what’s needed from anywhere in a rush. Just remember 
to specify Air Express. Your shipment flies to you at speeds up 
to 5 miles a minute. Air Express goes on all flights of all Sched- 
uled Airlines — that means the fastest possible service. 

Use Air Express regularly. You'll find there’s real profit for 
you in such speedy’ service. And rates are Jow. Frequent flights 
to and from points overseas can simplify your foreign shipping 
problems, too. Investigate. 


Specify Air Express-its Good Business 


© Low rates—special pick-up and delivery in ay U.S. ‘towns and 


cities at no extra cost. e Moves on all flights of all 
@Ajir-rail between 22,000 off-airline offices. 
®Direct air service to and from scores of foreign countries. 


cheduled Airlines. 


Just phone your local Air Express Division, Railway Brees Agency, 
for fast shipping action . . . Write today for Schedule of Domestic and 
International Rates. Address Air Express, 230 Park Ave., New York 17. 
Or ask for it at any Airline or Railway Express Office. Air Express 
Division, Railway Express Agency, representing the Scheduled Airlines 
of the United States. 


Fastest delivery — at low rates 
Machine parts (75 lbs.) in Chicago were 
needed by a bottling Works in Dallas fast. 
Picked up 10 AMthe 6th, delivered same day 
at 5:05 PM. 795 miles, Air Express charge 
only. $18.42. Other weights, any distance. 
similarly inexpensive and fast, 





the industry can be carried on har- 
moniously with mutual benefit. 

The compact. commission is aware 
of the many oil-research projects now 
in progress by the states, by edu- 
cational institutions, and by the in- 
dustry. .However, information con- 
cerning these is not generally avail- 
able to other states and institutions, 
and to the industry. Therefore, much 
of the value of the work is being lost. 
Hence, it the purpose and plan of 
the compact commission to accumu- 
late, coordinate, and distribute non- 
confidential information. as it is de- 
veloped. through . various research 
projects, and to eliminate unnecessary 
duplication of effort. 

It must be clearly understood that 
the Interstate Oil Compact Commis- 
sion does not propose to engage in 
secondary-recovery research; nor does 
it desire to enter the field. It pro- 
poses solely to accumulate, coordinate, 
and distribute information, and to 
lend its assistance and encouragement 
to states, institutions, and private 
companies in expanding their pro- 
grams. It is sincerely hoped that the 
U. S. Bureau of Mines, the states, 
educational institutions, and the in- 
dustry will develop larger and better 
programs. 

We are encouraged not only by the 
action of Arkansas heretofore men- 
tioned, but similar ‘action in other 
states. New Mexico has allocated $15,- 
000 for secondary-recovery research. 
Texas is now considering a program 
involving annual expenditure of up 
to $250,000. Oklahoma has for years 
made substantial contributions to the 
Bureau of Mines, its appropriation for 
the current fiscal year being $61,630. 
The Illinois Geological Survey has 
done valuable work. Pennsylvania we 
have mentioned. The compact com- 
mission is especially interested in en- 
couraging: every state agency to pro- 
mote such a program. 


Gaging Methods 


(Continued from page 285) 

a multiple-cable circuit, which is 
energized only when the actual gag- 
ing is being done, it is-not difficult 
to project the possibility of using the 
circuit for transmitting temperature, 
gravity, water content, and water and 
sediment; in fact, everything except 
sampling. 

The need for a gage in the industry 
that will do more than accurately 
transmit levels is very real. Levels 
have to be converted to capacity in 
barrels which, in turn, must be mul- 
tiplied by a factor to get net barrels 
in the proper group. 

.The ideal gage would accurately 
determine net or gross barrels by di- 
rect’ reading, and would also indicate 
temperature, gravity, as well as water 
and sediment of the liquid volumes 
under scrutiny. The industry is ready 
for such a unit, and it remains for 
some enterprising manufacturer to 
come up with the solution: 
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Standard Laboratory Method 
For the Determination of Cracking 
Catalyst Activity 


J. ALEXANDER, Houdry Process Corp.. 
Marcus Hook, Pa. 
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HIS paper descgibes in detail the CAT 
“A” cracking catalyst-activity test 
which was developed in the Houdry labo- 
ratories, standardized in 1941 by Houdry 
and the Socony- Vacuum laboratories at 












° show the extent of cracking obtained in Paulsboro, N. J., and which is now used 
Accurate Particle-Size the bench-scale test is thé same as that for all. cracking catalst evaluation by Hou- 
Determination of Fluid Catalyst expected for the commercial unit, when dry Process Corp. and approximately 20 


operating under the same conditions. Other license laboratories. (A brief description of 
By Coordination of Roller Analysis resuits are reported which show consider- this method has already been published in 


able promise for this. bench-scale test as National Petroleum News, p. R-537, August 
And Microscopic Examination a method for evaluating catalyst selectivity. 2, 1944). The description is followed by data 
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STUDY has been made of the particle- 
A size separation and distribution of fluid ft Cc re | ge ios eC 
catalyst of sub-sieve size, using the Roller 
.machine, with certain modifications to ap- 
paratus, and a chémical microscope with 
movable stage and micrometer head to 
check the quality of separations made. 
Included is a presentation of results and 
photomicrographs of the type of separa- 
tions obtained, along with a discussion of 
results. 


Small-Scale Laboratory Testing 
Of Cracking Catalysts 


G. F. HORNADAY and D. B. ARDERN, 
Houdry Process Corp., Marcus Hook, Pa. 
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SMALL, laboratory testing unit—com- 
A prising a catalytic cracking case and 
attendant charging and product - recovery 
equipment—has been successfully operated 
for a period of 3 years to obtain data on 
the cracking characteristics of various cat- 
alysts, and to make aging studies to meas- 
use catalyst ‘deterioration by various eharg- 
ing stocks. The cracking case has a catalyst 
capacity of 600 ml.; it is a stainless-steel 
tube set in a lead bath to approximate 
isothermal performance. The case has been 
operated at temperatures from 800° to 950° 
F,, at pressures up to 60 psig. and at 
space rates from 0.4 to 3.0 V/V/hour, with 
or without steam included with the oil 
charged. (V/V/hour equals the ratio of 
the volume of.liquid oil charged per hour 
to the apparent volume of catalyst in the 
reaction’ bed). The paper presents a de- 
scription of the equipment and its opera- 
tion, and includes experimental data to 
show the flexibility and reproducibility 
obtained in catalyst deterioration studies 
and in testing of catalysts under a wide 
range of operating conditions. 
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Correct pressure, uniformly maintained 
A Bench-Scale Test Method for on the drill bit, is absolutely‘essential for 
Evaluating Cracking Catalysts straight drilling at maximum speed. 


E R. BIRKHIMER, 8. J. MACUGA, ana - That's another reason why GATKE AVOID SUBSTITUTES 
L. N. LEUM, Atlantic Refining Co., Phil- 





















adelphia. DEEPWELL Brake Lining is so popular - y,,,, Rig Manufacturer can 
SHORT-TIME bench-scale test. method with drilling crews. supply GATKE Brake Lining 
for evaluating cracking catalysts is de- 












Scribed, which is designed to handle small 






that is engineered for the ap- 
——— of feed and is operated under : . 
conditions within the range used by com- icatio 
mercial fluid catalytic cracking plants. Due pli » 


to the small amounts of feed (24 ml.) 
charged to each test, it was necessary to - 
develop a distillation technique that could 
be employed on volumes of. liquid prod- 
ucts as low as 5 to 10 ml. The distillation 
is an integral part of the bench-scale test, 
and is described in detail. 

















The standard activity test employs 200 nusual 
& of pelleted catalyst. Other quantities of ifficult 0” ¥ 
catalyst are also used in modifications of d jications 


the test pro¢edure to permit product-dis- 
tribution measurements over a range of 
Conversions. Results are presented which 
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OLIVER VACUUM 
PRECOAT FILTER 
Open Type with Vapor Retaining 

Hood 


for Slop Oil Reclamation 





showing the ‘range of the test and its re- 
producibility over a period of several years, 
and between more than 15 laboratories. 
Selected data then are given showing the 
changes of yield with changes in certain 
of the cracking variables. These data il- 
lustrate the extent to which variations in 
the testing conditions affect the results, 
and shows that the method actually dif- 
ferentiates between catalyst under opti- 
mum yield conditions as well as under 
CAT “A” conditions. The paper concludes 
with a general discussion of the more re- 
cent adaptations of this method for use 
with heavy stocks, and of the limitatidns 
which must be imposed upon its use. 


Bench-Scale Method for 
Determining Activity of Cracking 
Catalysts in Powdered Form 


HUBERT McREYNOLDS, Texas Co., Port 
Arthur, Tex. 


QUICK method for determining -the 
A activity of cracking catalysts in pow- 
dered form is presented. A small reactor 
having an L/D ratio of 18 is immersed 
in a lead bath maintained at 920° F. by 
means of 2 automatically controlled elec- 
trical windings. A standard gas oil is va- 
porized and passed through a fluidized 
catalyst bed containing. 400 g. of catalyst 
at a nominal weight space velocity of 2 
for 30 minutes, and the resulting liquid 
product is stabilized. and fractionated to 
obtain a 400°-F.-end-point gasoline. The 
results may be reported as conversion, 
ie. 100 minus per cent by volume of gas 
ol, but D + L + (per cent distilled plus 
loss) is preferred, as: only the distillation 
of the total cracked product is involved in 
its calculation. The Texas D + L has been 
correlated with the widely used jersey 
D+ L, and this correlation is included. 

This method also provides data from 
which the -gas-and carbon-producing ten- 
dencies of catalysts may be determined. 
These factors are of interest, because they 
generally indicate the degree of contami- 
natio ‘ 


in. . 
The reproducibility of the test is good, 
a indicated by data from 29 runs over a 
standard catalyst. The data indicate, for 


example, that for two determinations ‘the © 


true value is expected to fall within. the: 
following limits, 95 times out of 100: .: ne 


Per cent 

Conversion (100 minus per cent by 
volume of gas oil) ™ 

Texas D + L 

Per-cent by weight of carbon (basis, 
fresh feed) = 

Gas production, cubic feet per*bar- 
rel of feed ¢ 


~ 1.20 


43.4 


Plant Control Tests for Particle- 
Size Distribution of Fluid 
Cracking Catalysts 


K. D. ASHLEY and W. B. INNES, Ameri- 
can Cyanamid Co., Stamford, Conn. 


N order to select a rapid and reliable 

method for: plant control of particle size 
of fluid cracking catalysts, a review has 
been made of the various methods avail- 
able. Those examined include: 

1. Sedimentation, 

a. Incremental. 

b. Cumulative. 

c, Wagner’s turbidimeter method. 

d. Elutriation methods. 

2. Screening, ‘ 

3. Microscopie examination. 
_ Screening was found to give good results 
for catalyst above about 74 microns. How- 
tver, it was found necessary to follow a 
Set procedure to avoid error due to blind- 
ing, etc. An incremental hydrometer meth-» 
od was chosen for the subsieve material 
and was found te be quite satisfactory. 
However, the high porosity of the catalyst 
which is essentially silica gel (it consists 
of 9 per cent SiO, and 40 per cent Al,O, 
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when fully dehydrated) introduces a new 
factor into the ordinary sedimentation 
methods which must be taken into account 
in applying Stokes law. 


Determination of Activity and 

Selectivity of Cracking Catalyst - 

RODNEY V. SHANKLAND and GEORGE 
E. SCHMITKONS, Standard Oil Co. (Ind.), 
Whiting, Ind. 


LABORATORY cracking test method 


is described which is suitable for test-. 


ing granular, powdered, or pilled catalyst 
for cracking activity and selectivity, and 
is also applicable for other types of inves- 
tigation such as the evaluation of catalytic 
cracking feed stocks. Cracking activity of 
a test catalyst is reported in terms of the 
relative: weight of a reference catalyst re- 


quired to give the same extent of cracking 
at otherwise identical conditions. Activity 
ratings reported in this way depend almost 
entirely on the inherent activities of the 
test and reference catalyst, and are more 
or less independent of the particular de- 
tails of the standard cracking test. The 
selectivity factors most commonly deter- 
mined are the coke and gas-producing 
factors, which are reported ‘as ratio of 
the per cent by weight of coke or volu- 
metric gas yields with test and reference 
catalyst at the same conversions. The se- 
lectivity factors are in some cases of great- 
er practical importance than the actiivty. 
The several operating variables have been 
evaluated from the standpoint of degree 
of control and measurment required to 
achieve adequate precision in the reported 
results. Examples are presented to illus- 
trate the practical application of the test- 
unit activity and selectivity ratings. 
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From Spudding In to Pay Sand, 
Reed Makes A Better Bit for 
Every Formation 










proper 
is desi 


FOR THE 


SOFT FORMATIONS 
All Reed bits will do an exceptionally good 


job of drilling, but to get the most efficiency 
possible Reed has designed ten different bits, 
each for a specific class of formation to give 
you faster drilling, a straighter hole and more 
footage per bit. 


See your Reed representative. Let him show 















you the types of Reed bits that are doing 


! 


extremely good jobs under conditions similar to FOR THE MEDIUM 
yours, Ask him about the actual footages that PN deme te) 2.) bale) be 
are being obtained in the various formations. 
Then try Reed bits- yourself and watch your 
drilling costs go down, 

All Reed Bits do a superior job of drilling 
because they have “Reedite” faced teeth for 





longer wear, unitized construction for greater 





| 
strength and twisting-tearing action for faster | 1] 
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drilling. u 
“o9) FOR THE HARD AND 
= VERY HARD 
| FORMATIONS 
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Leading drillers, 
all over the world, 


prefer Reed Rock Bits. 





Scomomic Tnends in 


CONTRACT DRILLING 


by J. E. Warren 


The Author 


J. E. Warren is 
president of Carl 
_ B. King Drilling 
Co. Midland, 
Tex., and was the 
recent president 
of. the American 
Association of Oil- 
well Drilling Con- 
tractors. Born in 
Seattle, in 1900, me: 
Warren was grad- ‘ 
uated by University of Washingto 
with a B.Sc., in June 1923. He was 
employed by Carter Oil Co. at Salt 
Creek, Wyo., and worked in produc- 
tion and i departments until 
1925. In 1925-26 he worked for the 
U. S. Bureau of Mines as petroleum 
engineer. From 1926-34 he was em- 
- ployed by Marland Oil Co. and its 
successor, Continental Oil Co., in pro- 
duction and drilling work. In 1934 he 
became associated with Carl B. King 
Drilling Co., and became a partner 
in King, Warren & Dye, a producing 
company. Paper presented at annual 
meeting of the A.P.I., Chicago, No- 
vember 10-13. 


tive importance, dependtig on the 
difference in conditions that exist 
among . locations, formations, and 
drilling depths. The analysis of sta- 
tistical data concerning drilling oper- 
ations, as in all complex practices, 
must be adjudged and valued on the 
basis of experience and intimate 
knowledge of the cdontrolling condi 
tions. 

The examples used here are based 
on experiences in drilling West Texas 
wells, but the conclusions are of 
general application provided proper 
values are given to the variables in- 
volved. 


Evaluation of Operational Factors 


In order to evaluate properly the 
various factors, it is essential that the 
major operations be analyzed frem 
the standpoint of cost and time. 


HAT are the trends and basic ele- 

ments in the drilling business that 
have a bearing on the cost of drilling 
wells in the future? To understand 
properly and discuss this question it 
is desirable to consider the preblem 
from two points of view. First are the 
specific trends, which are the result 
of a combination of specific factors 
such as prices, costs and efficiency. 
Second are the general trends, that 
are dependent partly on the general 
course of the oil industry but are also 
influenced to a large extent by 
changes and circumstances within the 
drilling business itself. Let us look 
into the specific trends that influence 
the drilling business today. 


Specific Trends 


While the fundamental operations 
employed in drilling wells are the 
same everywhere, they vary in rela- 





Fig. 1 illustrates the relative im- 








Drilling Contractors Onerale S2 Per Cent of Rotary Rigs 


7ooss engaged in the petroleum 
industry can take pride in the 
remarkable progress that has been 


made in the science of discovery, 


efficient and conservative produc- 
tion, and the highly specialized 
techniques in refining oil. Simi- 
larly, those employed in the drill- 


ing business can be proud of the 


progress made in the art of drill- 
ing wells. Improved: drilling prac- 
tices and design of equipment with 
greater efficiency and increased ca- 
pacity, together with increased pro- 
ficiency of supervisors, engineers, 
drillers and crews, are real and 
substantial contributions to the pe- 
troleum industry. 

There are more rotary drilling 
rigs operating today, drilling a 
greater amount of footage, than at 
any other time in the history of 
the petroleum industry. Authori- 
ties concur in their beliefs that a 
high rate of drilling must be main- 
tained in order to provide a suffi- 
cient number of wells to meet the 
nation’s need for petroleum. In 
fact, the volume of steel tubular 
goods made available to the indus- 
try will control and limit the rate 
of drilling into the unforeseeabl 
future. The need for more an 
more drilled wells makes it im- 
portant that operators correctly ap~ 


praise the trends and understand 
the basic fundamentals that affect 
the efficient and economic drilling 
of wells. 

The art of drilling wells consti- ' 
tutes an important and specialized 
part of the oil business. Most drill- 
ing operations can be more effec- 
tively managed by independent 
contractors. They have greater in- 
dependence of action; they can dis- 
tribute their services to more than 
one company; they have special- 
ized experience and knowledge; 
and they are ever vigilant and 
alert towards promoting economies 
because of the inducement of the 
profit incentives and the. strongly 
competitive nature of the business. 
The high percentage of wells be- 
ing drilled. by independent drilling 
contractors is ample proof of the 
essential position that they now oc- 
cupy in the industry. According to 
a recent and reliable survey, 82 
per cent of the rotary rigs actually 
drilling hole are owned and oper- 
ated by independent drilling con- 
tractors. The remaining 18 per cent 
of the total active rigs belong to 
oil companies, who operate them 
in drilling their own wells. Ap-— 
proximately 500 contracting firms 
that are stable in character are en- 
gaged in the rotary drilling busi- 


ness. They range in size from onc- 
rig owners to drilling companies 
which operate businesses. worth 
several million dollars. 


It is axiomatic that oil compa- 
nies employ contractors only be- 
cause they believe that greater 
benefits will result, when all fac- 
tors are .considered, than if they 
drilled all their wells with com- 
pany-owned and _ operated tools. 
The money paid for drilling wells 
must ultimately come from oil pro- 
duced and marketed to the public 
and the industry eventually ab- 
sorbs any of the mistakes and in- 
efficiencies that may result from 
drilling operations, and likewise 
receives the benefits which accrue 
from the employment of new and 
more efficient methods. and equip- 
ment. 


Drilling contractors must, in or- 
der to continue holding an impor- 
tant place in the petroleum indus- 
try, render a valuable and progres- 
sive service. To assure that maxi- 
mum benefits will result from the 
services of drilling contractors, it 
is important that underlying prin- 


* ciples and trends affecting the con- 


tractor’s business and factors con- 
cerning the company-contractor re- 
lationship be fully understood. 
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REAMERS. 
DRAW WORKS. 
SLIPS. 

TONGS 


DRILLING TOOLS 





TRUCKING 
PREPARING LOCATIO 
DERRICK ETC, 


EQUIPMENT & 


DRILL STEM DEPRECIATION 


OVERHEAD 
28.8%. 


LABOR- TAXES- 
INSURANCE 34%. 


RUNNING 
CASING & 
WAITING ON 


TIME ~ REPAIRS 
MEASUREMENTS 
GREASE RIG 10.4%. 


[FISHING 1.7% 


CEMENT 








RIG UP- 


ROTATING 48.27. | “ 


TEAR DOWN 


10.8% 


HOISTING 16.5% 


Fig. 1—{Left) Percentage analysis of drilling costs, based on West Texas experience in 1947. Fig. 2—(Right) Percentage analysis of drill. 
ing time, also based on 1947 West Texas experience 


portance of costs involving deprecia- 
tion, overhead, and labor, which are 
directly proportional to the elapsed 
time on a given operation. It also 
shows those costs that are fixed re- 
gardless of the drilling time, and 
those costs that are partly based on 
time and partly due to intensity of 
service. 

Fig. 2 shows the percentage of total 
time employed in actual drilling op- 
erations, compared to the time con- 
sumed in preparing to drill and per- 
forming other essential operations. 

These charts are shown in order 

‘that the observer can consider and 
appreciate the relative importance of 
each functional operation in the drill- 
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COST PER FOOT’OF HOLE DRILLEO-IN DOLLARS 














1944 COSTS 


+1944 EFFICIENCY 


CONSTANT PER DAY COSTS 
WAGES - DEPRECIATION 
FUEL - INSURANCE ETC 


ing of wells, from the standpoint of 
both cost and time. 


The Cost Factor 


Rotary . drilling equipment, labor, 
and materials have ‘substantially - in- 
creased in cost in the last few years. 
A rotary drilling rig, complete with 
drill pipe of sufficient capacity to ef- 
ficiently drill wells deeper than 9,000 
ft. in West Texas which cost $217,000 
in 1943, has increased in price to 
$284,000 today. This represents an in- 


crease of 31.2 per cent in the weight- - 


ed average price of capital equipment 
used in rotary drilling operations. To 
attain the maximum efficiency gained 


492% 











$217.200 


through improved methods, an addi- 
tional $40,000 in drill collars and 
equipment would be added to the 
cost of this typical rig, making the 
total cost $324,000 if purchased today. 


In addition to the 31.2’ per cent 
average increase in price, there is an 
increase of 18.1 per cent to gain add- 
ed efficiency, making the total in- 
crease 49.3 per cent. These increases 
are graphically illustrated in Fig. 3. 

Costs of all items of expense have 
increased proportionately. Fig. 4 
shows the cost of a typical well in 
1944, expanded to what this same 
well would cost today. These figures 
are based on 1944 experience and do 


$323,700 
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EQUIPMENT COST IN DOLLARS 
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1947 COSTS 


$12)0 











DERRICK $15,100 





1944 EFFICIENCY 


fie. 3—/Left) Increase of operating costs due to increases in prices, labor, material, etc. 
prices of material, labor, and so on. Fig. 4—{Right) Comparison of capital investment on heavy West Texas rig 


COST 1944 - 


COST 1947 


Typical 1944 well costs expanded to 1947 
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PRECISION 
PIPE THREADS 





7 AVS 
RIFLAIbD re 

No. 65R is ready. 

to thread 1” to 2° 

pipe in 10 seconds 


@ Here’s the rugged self-contained 

pipe threader that’s a pleasure to 

work with. No extra dies to carry 

around or lose. One set does the 

65R stands uphand- tyick for 1," 1/4,"1'" and 2“ pipe 

ity on the flor. _ seta to size in 10 seconds! Work- 

holder sets instantly — only one screw to tighten, 

no bushings. Hardened precision- -cut chaser dies 

insure fast perfect threads on iron, steel, brass 

or copper pipe, or conduit. Every 65R factory 
tested. Ask your Supply House. 
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Goulds announces... 
NEW “CLOSE- -CUPLD”’ 
CENTRIFUGAL PUMPS! 


17 sizes ... Capacities up to 2000 GPM 
... for almost any service! 


Drawing upon 100 years of pump design and manufacture, Goulds 
presents a new line of “Close-Cupld” Centrifugals which give you 
improved pumping efficiency, simpler maintenance and longer life. 
Through standardization, wearing parts are interchangeable for 
pumps of varying sizes. This minimizes spare parts, an important 
advantage where various size pumps are operating. 

Designed for a broad range of service, the field for these new 
Goulds “Close-Cupld” Pumps is almost unlimited. With heads up 
to 400 feet, depending on capacities, there is a “‘Close-Cupld” 
Pump for almost every condition. 


NEW ‘“‘CLOSE-CUPLD’’ FEATURES 


1. Shaft sleeve covers full length 
of shaft . . . compression seals 
between shaft sleeve and impel- 
ler hub and sleeve and shoulder 
on shaft completely protect 
shaft from liquid damage. 


2. Shaft sleeve is free to expand or 
contract with temperature changes 
—prevents buckling, distortion. 
3. Machined stuffing box de- 
signed for die-formed, semi-metal- 
lic packing or mechanical seal . 
gives you operating flexibility. 

4. Liquid deflector, mounted on 
end of shaft sleeve, i is drilled and 
tapped so that in servicing acer 3 
it can be used to prevent sha 
rotation while removing or tight- 
ening impeller nut; also, to re- 
move sleeve . . . a time saver. 


5. New pes gland simplifies re- 
packing of stuffing box, when nec-, . 
essary another time saver. 


GET THIS BULLETIN! 


f esis PUMPS, INC. i 





DEPT. OG-11, SENECA FALLS, N. Y 


Please send me your new “Close-Cupld” 
Bulletin 710-1. 


NAME 





COMPANY. 





Contains ae speci- 
fications (ASTM designa- 
tions), full efficiency and 
horse power ratings of each 
pump, all dimensions nec- 
essary to make a layout. 


ADDRESS. oe 
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ELAPSED DRILLING DAYS 
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Fig. 5—Relation of cost per day to total drilling time, based on experience on wells during 
1944 to 1947. Average depth, 6.700 it., in West Texas 


not allow for increased efficiencies 
developed since that time. 

Trend in costs is still rising, and is 
common to all areas of development 
and types of drilling operation. 


Increased Efficiency 


The average rotary drilling rig in 
the United States is drilling approx- 
imately 25 per cent more hole per 
day now than it was at the start of 
the wartime demand for drilling, and 
20 per cent more than in 1945 when 
rotary drilling was at its wartime 
peak. Part of this increase can be 
directly attributed to the return of 
experienced and efficient workmen 
from the war, and the remainder to 


the employment of efficient equip- 
ment and development of improved 
drilling methods. Drilling equipment 
throughout the industry is more up to 
date, more efficient, and better main- 
tained than at any other previous pe- 
riod in the history of the drilling 
business. 


The Time Factor 


Many of the costs necessary to drill- 
ing wells are directly related to the 
length of time required to complete 
the operation. The time factor is so 
important that erroneous comparisons 
are often made on the basis that the 
over-all costs of drilling are directly 
proportional to drilling time. 


_ coring, electric surveys, etc. 
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Fig. 6—Relation of cost per foot to total drilling time, based on same experience as in Fig. 


304 


Those engaged in the drilling busi- 


ness are constantly analyzing their 
operatiens and altering drilling pro- 
cedures in an effort to reduce the 
number of days required for drilling 
wells. The primary purpose of drill- 
ing is to “make hole” and hole is only 
made efficiently when the bit is on 
bottom a maximum amount of time, 
drilling at its mest productive rate. 


Cost Per Operating Day 


It is impossible for a contractor to 
make an intelligent bid on drilling 
certain types of formations because of 
unpredictable variations in drilling 
characteristics, and in some instances 
because of unusual hazards. The prac- 
tice is to pay a specified day-work 
rate to contractors for ‘services per- 
formed under these conditions. Day- 
work rates are also paid for testing, 
Since 
daywork constitutes an important 
item in drilling wells, it is advisable 
to show the elements of cost involved 
in this type of work. 


Fig. 5 shows the relation of cost 
per day compared to the number of 
drilling days for a given set of con- 
ditions. The trend of operating costs 
per day compared to the number of 
drilling days per well are clearly 
shown., Cost per day versus days pe! 
well are illustrated in two ways. First, 
the cost frend if all prices of mate- 
rials, labor, equipment, etc., were sta- 
bilized at the current level. Second, 
the cost trend'as it has actually de- 
veloped since 1944, including the in- 
crease in prices of materials, etc., that 
has occurred since that time. 

It can be seen that the cost per day 
increases more rapidly as fewer and 
fewer days are required for drilling 
wells. This is an important point in 
considering daywork rates as it puts 
a premium on inefficiency and a pen- 
alty on outstanding performance. 
Day-work rates should be devised to 
offer an incentive for increased effi- 
ciency. 


Cost Per Foot 


The cost per foot is of paramount 
importance as it is directly related 
to the revenue received by the con- 
tractor and represents the cost to the 
company for drilling services. 


Fig. 6 shows the cost per foot of 
hole drilled, using the information 
developed in Fig. 4 and using 6,700 ft. 
as the average depth of the wells 
considered. 

It readily can be seen that an In 
crease in efficiency resulting in fewer 
drilling days has a decided bearing 
on the cost per foot of hole drilled. 
The relationship between drilling 
days and cost per foot is not con- 
stant and there is a point where fur- 
ther reduction in drilling time will 
not result in reducing the cost per 
foot. This condition can only be al- 
tered by a fundamental improvement 
in drilling methods. 

The historical trend of the drilling 
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r of : 
cn business has been cyclic in character. point of the third one. To illustrate 
of A cycle begins with a period of ac- these cycles, Fig. 7 was prepared 
arly quisition and progress and ends with showing the number of wells com- 
pel a period of liquidation and stagna- pleted, and the total demand for oil 
srst. tion. ; ‘in the United States by years. Pe- 
ate- The large investments that are nec- ‘iods of acquisition and progress oc- 
sta- essary to drill wells today must be curred from 1926 through 1929, from 
ond, [amortized over several years. They 1934 through 1937, and from July 1943 
de- [J are only possible when there is an through 1946; these periods are cross- 
_in- [J incentive of unusual profits or the hatched on the chart. Periods of liq- 
that prospect of lasting stability in the uidation and stagnation occurred from 
business. The drilling business has 1930 through 1933, from 1938 through 
day |g been characteristically unstable June 1943, and the last part of 1947. 
and {throughout its history and it is the The length of each period is approx- 
ling [ incentive of unusual profits that peri- imately 4 years, and the complete 
t in (ically attracts capital into the drill cycle about 8 years. 
puts {™ 8 contracting business. The current cycle began when the 
pen- When the demand for drilling wells war demand for drilling started in the 
ance. [exceeds the available supply of effi- ™iddle of 1943. The drilling industry 
d to [cient drilling equipment, sufficient Was at that time in a depleted condi- 
effi- [profit incentives are developed to at- tion in both personnel and equip-. 
tract new and additional capital into ment. Drilling was held at a mini- 
the business. During this period of ™um in 1942, and the first half of 
high profits, acquisitions of new and 1943, and experienced drillers and 
ount [_“ticient equipment are made, better roughnecks were attracted to the war 
lated equipment designed, and improved industries, or into the armed services. 
“con. (qtilling methods are practiced. The It was, therefore, necessary to create 
> the jreased efficiency resulting from Profit incentives that would make it 
improved equipment and methods Possible for contractors to operate 
progresses until the business is in a With. inefficient and inexperienced 
ot of Bistate of overexpansion. This oversup- Jabor, and rehabilitate and purchase 
oo ply of drilling rigs marks the begin- ™odern and efficient equipment. 
ft. Bring o : psig 
wai ‘die period of liquidation me Change in 1946 
io New drilling rigs were purchased 
cae Varige in Cycles and improvements in drilling meth- 
saring When drilling rigs are in oversup- ods continued to develop until 1946. 
riled. ply, intense competition results and The supply of drilling rigs again ex- 
“illing (qiling prices are reduced to a mini- ceeded the industry’s demand for 
con- glum. Wells are then drilled at or drilled wells and the resulting com-" 
: ous below the margins necessary for de- petition among contractors forced a 
> will Preciation and overhead. The inev- sharp reduction in the price of drill- 
st. per liquidation of phys- ing. The return of efficient and ex- 
be al- tal assets into cash, and equipment perienced workmen to the drilling 
ement omes obsolete and worn out. business and the employment of mod- 
We have experienced two complete ern equipment and improved meth- 
rilting tyeles of this character in the last ods resulted in reducing drilling costs 
rl 0 years, and are now at the middle sufficiently to compensate for the re- 
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duction in drilling prices. The in- 
creased costs of equipment, materials, 
and labor are now exceeding the sav- 
ings made in operating costs realized 
through increased efficiency. 


Conclusions 


The excessive fluctuations that 
make up the typical drilling business 
cycle are uneconomic and expensive 
to the petroleum industry. The -price 
of the periodic rehabilitation of the 


. drilling industry and the real but in- 


tangible losses. that occur during pe- 
riods of liquidation is a substantial 
one. Anything accomplished that will 
lend a measure of stability but main- 
tain healthy and progressive compe- ~ 
tition will be a real and economic 
gain to the petroleum industry as ‘a 
whole. Oil companies strive to re- 
duce their drilling costs to a mini- 
mum which is.a natural consequence 
of good business management. 


Immediate gains, however, that are 
obtained by the reduction of drilling 
prices below costs will be wiped out 
by future losses that this uneconomic 
condition will create. 


Oil companies and drilling contrac- 
tors alike will receive maximum bene- 
fit from their businéss relations if the 
basic economics of contract drilling 
are studied and evaluated in a real- 
istic manner. 


Reviewing the trends that are now 
developing in the drilling business, 
we reach the following conclusions: 


I. The limiting factor created by an 
insufficient supply of oil country 
tubular goods does and. will continue 
to control the rate at which wells 
will be drilled into the unpredictable 
future. This condition creates a ceil- 
ing on the rate of drilling at a level 
where drilling rigs are in competitive 
supply. 


2. The costs of labor material and 
capital equipment have increased tre- 
mendously, and at the same time’ rev- 
enue from drilling has dropped to a 
point at which.many contractors are 
‘again operating on depreciation and 
overhead margins. 

3. If these conditions continue, the 
efficient state of the drilling business 
which now exists will deteriorate and 
unusual profit in¢entives will again 
be necessary to attract needed capi- 
tal and drilling prices will rise ac- 
cordingly. 

It behooves company and contrac- 
tor alike to give serious considera- 
tion to the present state of the drill- 
ing business. The current rate of 
drilling is going forward at a cost to 
the petroleum industry of roughly 
$500,000,000 per year. This cost must 
be continued into the unpredictable 
future if the industry’s need for 
drilled wells is met. It is therefore 
important, that the drilling industry - 
maintain a high level of efficiency 
and that each problem and condition 
that affects efficiency be recognized 
and met in a realistic manner. 
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Modification in Roller Analysis for the 
Determination of Particle-Size Distribution 


ETERMINATION of particle-size 

distribution is an important ana- 
lytical test for powdered catalysts 
used in the fluid catalytic cracking 
process. For this purpose, the Roller 
analysis'** is frequently employed. It 
is not the purpose of this paper to 
discuss in detail this method, which 
is well known; but to present the re- 
sults of some work concerning cer- 
tain phases of the test as applied to 
cracking catalysts. The first section 
deals with pariicle fragmentation dur- 
ing analysis, and the second with the 
effect of changing relative humidity 
cf the elutriation air. 


Particle Fragmentation 


In the determination of particle- 
size distribution of powdered catalyst, 
it is important to minimize particle- 
size alteration due to attrition or frag- 
mentation. The Roller U-tube and air 
jet (Fig. 1) is potentially a grinder 
with its jet velocity of 220 ft. per 
second (when passing 10 g. per min- 
ute of air through the 0.070-in. jet) 
and impinging air. Whether this 
grinding will affect the particle size 
depends on the catalysts’ resistance to 
attrition and fragmentation. In order 
to test this property, a modified aera- 
tion tube (Fig. 2) was made. This 
tube fits into the standard Roller 
stand when the U-tube hammers are 
removed. The tube is provided with 
an air distributor which is a porous 
plate, Grade 2, % in. thick by 1 in. 
0.d., supplied under the trade name 
Porex. The plate is filled with a mul- 
titude of tortuous openings that pre- 
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and distributes the air evenly across 
the surface. The catalyst sample forms 
a normal fluidized bed on top of this 
plate. At an air rate of 10 g. per 
minute, the superficial gas velocity 
is approximately 1 ft. per second. It 
will be noted that in the modified 
aeration tube everything is fixed. The 
only precaution to take is to separate 
the metal tube from the Roller cham- 
ber by about % in. to prevent metal 
contact and consequent grinding of 
the catalyst. 


In the test work, five samples of 
catalysts were employed. New cata- 
lyst “A” is fresh synthetic catalyst 
of the alumina-silica type. New cata- 
lyst “B” is also the same type. Re- 
generated catalyst “B” is catalyst “B” 
after regeneration in plant operation. 
New catalyst “C” is a fresh acid- 
treated naturally occurring catalyst. 
The fifth catalyst is the regenerated 
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TABLE 1—CHECK ROLLER ANALYSES BY TWO OPERATORS—NEW CATALYST “A” 


Modified aeration tube 
ae 


Standard U-tube 
~e St 





No.1 


Operator 


No. 2 


No. 2 


C 


‘ 
No.1 No. 2 





Nominal size 


Nee ak 
Per cent by weight 





(microns) 


0-20 ... 13.0 


16.1 
32.2 
38.8 


13.1 
16.7 
32.4 
37.8 


128 
17.6 
32.4 
37.2 


17.1 
17.2 
28.7 
37.0 


vent catalyst from falling through, 





HUMIDIFIED 
AIR 


RUBBER 
COUPLING 


GLASS “U" TUBE 


‘Fig, l—Standard Roller catalyst aeration 
tube 


NOVEMBER 15, 1947 


TABLE 2—COMPARATIVE TESTS OF STANDARD ROLLER AIR JET WITH MODIFIED 
AERATION DEVICE FOR ROLLER—OTHER CONDITIONS EQUAL 


Catalyst: 
Aeration device: 


Nominal size 
(microns) 
0-20 
20-40 
40-80 
80+ 


Catalyst: 
Aeration device: ~ 


Nominal size 
(microns) 


New “RB” 
Prat 


Regenerated “B” 
~~ = 





‘Standard Modified Standard 
X 





Modified 
J+ 





Per cent by weight 
eS 





cr 


13.2 
15.8 
23.7 
47.3 


New “C” 
eS 


10.6 
14.0 
25.4 
50.0 


~ 


15.8 
21.3 
26.9 
36.0 


Regenerated “C”’ 
eae 





‘Standard Modified Standard 
\ 





Modified 
J 





harm me 
Per cent by weight 
7 





10.2 
18.2 
278 


27.2 
23.4 
28.3 





form of catalyst “C” from plant oper- 
ation. 

The modified aeration tube was first 
tested by having two operators run 
Roller analyses by the customary pro- 
cedure on a sample of catalyst “A.” 
The U-tube hammers were removed, 
and only the chamber hammers used. 
The results of this test are given in 
Table 1, and indicate that check anal- 
yses could be obtained. For compari- 
son, data obtained by the standard 
Roller apparatus are also given. 

Results of a comparative test on the 
two aeration devices using four sam- 
ples of catalysts are given in Table 2. 
It will be noted that the greatest dif- 
ference in particle-size distribution 
obtained with ‘the two aeration de- 
vices is with new catalyst “C,” in 
which the standard apparatus gave 
35 per cent in-the 0 to 20-micron cut, 
and the modified device 10.2 per cent. 
The new catalyst “B” and the regen- 
erated samples from plant operation 
showed relatively little difference be- 
tween the two types of aeration. 

Microscopic examination showed 
that the cuts were fairly well classi- 
fied. Those from the modified ap- 
paratus were somewhat better, espe- 
cially in the case of new catalyst “C.” 
A possible explanation for the differ- 
ence in yields of the new catalyst “C” 
between the two methods was indi- 
cated by an examination of coarse 
particles from a water elutriation test 
which eliminated the possibility of 
any grinding. The particles appeared 
to have many irregular fractures. High 
impact velocities could readily split 
the particles along these fractures, 
after which further degradation would 
consist only of surface attrition, which 
is a much slower process. 

A further comparison of the data in 
Table 1 for new catalyst “C” is given 
in Fig. 3. This presents the accumula- 
tive per cent by weight vs. size for 
both sets of Roller data and for a 
sieve analysis of humidified catalyst 
“C.” The sieve and modified Roller 
data blend together into one curve, 
indicating that both methods agree 
on the particle-size distribution. The 
standard Roller method gives a par- 
ticle-size distribution curve that is 
quite different from the sieve data, 
indieating particle-size distribution 
change during this standard Roller 
analysis. 

It is evident from the foregoing 
that really friable catalysts should 
not be run in the standard Roller 
apparatus if the existing’ particle-size 
distribution is to be measured. The 
modified Roller apparatus gives good 
results with all fluidizable catalysts 
except for a few samples containing 
90 per cent or more in the 0 to 10- 
micron range. The difficulty is due 
to the tenacity with which this pow- 
der clings to the side walls. For these 
samples the standard Roller with the 
air jet is preferable at present, al- 
though this method is also not en- 
tirely devoid of this trouble with 
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Fig. 3—Particle-size distribution curve—new 
catalyst “C” 


these samples. Much catalyst still ad- 


heres to the U-tube by the time the. 


regular cut point is reached, and the 
operator must continue the elutriation 
until the cakes of catalyst are eroded 
away by the few coarser particles re- 
maining. 
Effect of Moisture 
Comparative tests were carried out 


to study the effect of relative humid- 
ity of the elutriation air on the deter- 


mination of particle-size distribution, 


In these tests the Roller chambers 


were rigidly clamped to a vertical rod 
mounted on a Syntron vibrator, model 
FO, with the feed trough removed. 
This device worked excellently, with 
the additional advantage of being 
practically noiseless as compared 
with the standard Roller stand. The 
modified aeration tube (Fig. 2) was 
used. Standard Roller chambers were 
employed with the exception of the 
smallest chamber, which had an in- 
side diameter of 1% in.* To increase 


precision, 10-g. samples were used in . 


the tests, and the end point of the 
cuts reduced to an entrainment of 
less than 0.1 g. for a 10-minute pe- 
riod. No special preparation of the 
samples was made except as noted. 


Table 3 presents the results of the 
effect of changing humidity conditions 
on particle-size distribution. With new 
catalyst “B,” changing the relative 
humidity from 0 to 70 per cent made 
no significant difference beyond that 
to be expected from changed particle 
density due to gain or loss of mois- 
ture. The 80+ #micron ' fraction 


*Actual inside diameter of the smallest 
Roller chamber is usually 144 in. 


TABLE 3—MODIFIED ROLLER ANALYSIS—EFFECT OF RELATIVE HUMIDITY—OTHER 
CONDITIONS EQUAL 


(Figures in’ per cent by weight) 


Relative humidity, per cent: 


. . 0 
Miuliiiters of sulfuric acid per 100 ml. of water* (Dehydrite) 


New catalyst “B” 

Nominal size (microns) 
0-20 . ; 
20-40 
40-80 . 
80+ . i nee 
Gain in weight (grams) 


Regenerated catalyst “B”’ 
Nominal size (microns) 
0-20 .. . 
20-40 ... 
40-80 . 
80+ 
Gain in weight (grams) 


Regenerated catalyst “C” 
Nominal size (microns) 
0-20 .... ; 

20-40 

40-80 ... 

80+ ; 

Gain in weight (grams) 


New catalyst “C” 
Nominal size (microns) 
0-20 ... xv; 
20-40 . 
40-80 . 
80+ ... 
Gain in 


New catalyst “B" (dried at 300° F.) 
Nominal size (rhicrons) 
0-20 . 
20-40 ... 
40-80 
80+ 
Gain in weight (grams) 


New catalyst “B” (dried at 300° F. plus 
25 per cent water added) | 
Nominal size (microns) 
0-20... HS Oe 
20-40 .. 
40-80 . 


*1,600-ml. solution in 1-gal. bottle. 
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changed from 38.8 per cent at 0 per 
cent relative humidity to 45.1 per 
cent at 70 per cent relative humidity. 
This difference indicates the neces- 
sity of standarizing the relative 
humidity in Roller analysis. Micro- 
scopic examination of the fractions 
at all humidities showed them to be 
clean cut with little overlapping, thus 
indicating no preferential relative 
humidity at which to run the test. 


* Relative Humidity Changes 


Effect of changing relative humidity 
on the results obtained with regen- 
erated catalyst “B” is much more 
marked. At 0 per cent relative humid- 


ity, the catalyst collected in the 0 to 
20-micron cut was 1.6 per cent com- 
pared to 13.7 per cent at 70 per cent 
relative humidity. Microscopic exam- 
ination of the cuts collected at 0 per 
cent relative humidity showed that 
classification was extremely poor with 
most of the 0 to 20 and 20 to 40-micron 
material appearing in the 40 to 80- 
micron fraction. At 30 per cent rela- 
tive humidity the classification, al- 
though much improved, is still rather 
poor when the cuts are examined 
under a microscope. A little 0 to 20- 
micron material showed in the 40 to 
80-micron cut. At 50 and 70 per cent 
relative humidity, the fractions ap- 
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peared to be clean cut with slight 
adjacent overlapping, and the data 
for particle-size distribution are ap. 
proximately the same at these humid- 
ity levels. 

These results indicate that a high 
relative humidity should be used for 
Roller analyses. The reason for the 
difference in the behavior of new and 
regenerated catalyst “B” is probably 
due to the new catalyst being a much 
better conductor of electricity than 
regenerated catalyst. Hence, charged 
particles of new catalyst can more 
readily discharge their static electri- 
city to another particle of opposite 
charge, which action prevents them 
from clinging together. The same ef- 
fect holds also for discharging static 
to the metal chambers. In humid air 
the static charges cannot persist. 


Original Moisture Conditions 


The regenerated catalyst “C” sam- 
ple is not quite so sensitive to low 
relative humidity as the regenerated 
catalyst “B.” As before, classification 
is absent at 0 per cent relative humid- 
ity, but at 30 per cent and higher 
relative humidity examination of the 
fractions obtained showed only a little 
overlapping of adjacent cuts. The par- 
ticle-size distribution data are ap- 
proximately equal at these humidity 
levels. 


New catalyst “C” run at 50 per cent 
relative humidity also showed good 
fraciionation of the cuts. 

To determine the effect of the’ orig- 
inal moisture condition of new cata- 
lyst “B” when using 50 per cent rela- 
tive humidity, a study was made of 
the Roller results obtained with cata- 
lyst dried at 300° F. overnight before 
and after the addition of 25 per cent 
water. The good agreement in size dis- 
tribution shown in Table 3 indicates 
that moisture conditioning of the cat- 
alyst may be neglected within the pre- 
cision of these tests when air of 50 
per cent relative humidity is used. 


The foregoing results indicate that 
50 to 70 per cent relative humidity 
should be used in Roller analyses. 
This relative humidity refers to that 
delivered to the catalyst. In special 
situations, where the room tempera- 
ture is rising rapidly, the temperature 
lag in the humidifying bottle may be 
excessive, causing too low a relative 
humidity at the catalyst. Such condi- 
tions must be avoided. 

The performance of the Roller ap- 
paratus should be checked occasional- 
ly, particularly when running new 
kinds of powders, for both quality 
of separation and size range of cuts. 
For this purpose the microscope with 
its micrometer eye piece is indispen- 
sable for examining the fractions ob- 
tained. 


1. P. S. Roller, U. S. Bur. Mines Tech. 
Paper No. 490, 46 (1931). 

2. P. S. Roller, Trans. A.S.T.M. 32, 607 
(1932). 

3. P. S. Roller, J. Am. Ceram. Soc. 2, 
167 (1937). 
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TANKER TRANSPORTATION 
and remarks on 


INLAND-WATERWAY OPERATION 


by M. G. Gamble 








poker question within the in- 
dustry today on the subject of 
tankers is: “Are there enough tank- 
ers?” If there are, “why are we ex- 
periencing such a_ transportation 
shortage as now exists?” The correct 
answer to the first question, I be- 
live, is that there are ample tankers 
in the world today. 

As of October 1, there were ap- 
proximately 96 U. S. Government- 
owned T-2 type vessels in tieup over 
and above the 200 in operation. In 
regard to the second question, the 
prolonged shipyard strike has kept 
a substantial number of tankers out 
of service. Several months have been 
required in most cases to process the 
purchase by private industry of T-2’s 
from the U. S. Maritime Commission. 
Also, both military and commercial 
requirements have proved to be far 
in excess of previously estimated 
needs. All these factors, I think, ex- 
plain why, in spite of there being 
enough tankers, we are at present 
handicapped by an artificial shortage 
of water transportation. . 

We are glad that steps are now 
being taken to break all modern 
tankers out of tieup, and feel that 
there is ground for hope that the 
shipyard strike will be terminated 
in the near future. There are now 
indications that practically all U. S. 
Maritime Commission-owned tankers 
not required by the government serv- 
ices will be sold promptly either to 
Americans or foreign buyers. How- 
ever, it is difficult to foresee when 
these steps will be effective in end- 
ing the transportation shortage. As 
vessels taken out of tieup for sale 
or operation require repairs, the 
shipyard situation will largely govern 
the speed with which the shortage 
can be alleviated and finally over- 
come, 

. War Construction 


The war resulted in the loss of 
about 40 per cent of the prewar 
world-wide tanker fleet. However, it 
also had the effect of hastening the 
general utilization of larger and fast- 
er ships. For example, the average 
prewar American-flag tanker had a 
deadweight tonnage of about 11,500 
tons and a speed of about 10 knots, 
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whereas today the average American 
tanker has a deadweight of about 
15,000 tons and a speed of 14 knots. 

Our government constructed during 


the war about 9,000,000 tons of T-2°' 


type tankers. These vessels have a 
deadweight of about 16,600 tons, a 
speed of 15 knots, and a capacity of 
138,000 bbl. of gasoline. In most trades 
oil can be transported in them about 
25 per cent cheaper than in a prewar 
13,000-ton 12-knot tanker, and for 
about 30 to 40-per cent less than on 
the old 11,000-ton vessels. Looking 
at this question in another way, it 
is estimated that out-of-pocket oper- 
ating costs have about doubled since 
1939. However, the increased size and 
speed of the modern fleet, with con- 
sequent increased haulage capacity, 
has fortunately reduced the cost per 
ton-mile, so that the effective rise on 
that basis has only been about 65 
per cent... 


Operating Costs 


Just as high operating costs high- 
light the need for large fast tankers, 
so do these high costs (many of which 
go on in port the same as at sea) 
accentuate the need for quick turn- 
around. The average cost of a T-2 
at the dock is about $1,800 per day. 
which gives some idea of the im- 
portance of keeping port time to a 
minimum. Given the proper shore 
facilities, a modern tankers is capa- 
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ble of loading or discharging at a 
rate of at least 10,000 bbl. per 
hour... ... 

Let us now turn from the subject 
of ocean tankers and discuss briefly. 
inland-water ‘operations in the United 
States. Here there are more than 26,- 
000 miles of navigable waters. Of 
this total, 9,200 miles, or about 35 
per cent, have a depth of 9 ft. or 
more; and. 14,300 miles, or about 54 
per cent, are 6 ft. or more in depth. 
The remainder have depths less than 
5. ft. 


Nonpropelled Equipment 


One might ask why greater utiliza- 
tion is not made of self-propelled 
equipment. The answer, as far as our 
own operations are concerned, is that, 
in the majority of river operations, 
the greatest economy lies in the use 
of nonpropelled equipment handled 
by powerful pusher-type towboats, 
and in certain other «perations barges 
towed by conventional tugboats give 
better results. The latest type of river 
towboats has a horsepower of 2,000, 
‘and pushes twelve 9,000-bbl. barges. 
Capacity for one tow is 108,000 bbl. 

With a tow of this kind, one or 
more barges are released as termi- 
nals are reached on the route, and . 
the towboat with the remaining 
barges continues on the voyage, 
thereby avoiding the laying up of 
the power plant while barges are 
being discharged, as would be the 
case with a_ self-propelled barge. 
Also, additional barges of suitable 
type and draft may be rented for use 


, with the tow as occasion requires. In 


our western-rivers operations, the 
usual permissible draft is in the 
neighborhood of 9 to 10 ft., which 
coupled with other local conditions, 
is not satisfactory for economical 
self-propelled barge operations. 

On the Gulf Intracoastal. Canal 
and, to some extent, along the in- 
land waterways of the Atlantic sea- 
board, barges towed by small tug- 
boats of the type seen around New 
York Harbor are commonly used. 
Tugs and barges have, in the major- 
ity of cases, also been found to be 
the most economical units for bunk- 
ering large vessels. This is because 
of the length of time consumed 
alongside the ship being bunkered 
and the consequent saving of the 
power plant’s time. This saving is 
especially important today. 

Again referring to our own com- 
pany’s operations, in the Chesapeake 
Bay, the Erie Canal, the New York 
State Barge Canal, and the Great 
Lakes, as well as for short coastwise 
trips on the north Atlantic seaboard, 
conditions are favorable for the use 
of self-propelled equipment. Such of 
our equipment now in use consists 
of six self-propelled diesel barges 
ranging in capacity from about 600 to 
13,700 bbl. Our people are now tak- 
ing steps to acquire larger units with 
capacities of more than 18,000 bbl. 
for use in the New York State Barge 
Canal and on the Great Lakes. 
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PETRQLEUM 











Front row: Felsenthal, Spencer, Pirson, Yuster, Smith. Second row: Nielsen, Meldrum, 


Henderson, Stahl, McMahon. Bissey and Menzie of faculty are not in picture 


SALIENT FACTS AND FIGURES 


General.—State supported, coeducational. Located at State College, near- 
ly in the geographical center of Pennsylvania. Established when the 
Pennsylvania Legislature accepted the Morrill Act of Congress in 1863 
and designated Penn State as the Pennsylvania Land-Grant College. 
Buildings and grounds.—Main campus consists of 235 acres with 53 major 
buildings on it. Adjacent to the campus is the 123-acre college-owned 
golf course and 2,800 acres of farms. A tract of land comprising 3,300 
acres in Stone Valley, about 15 miles from State College, is used for field 
work for the schools of mineral industries, engineering, and forestry. 
Tuition.—Free to Pennsylvania residents and $75 per Semester for non- 
residents. 
Calendar.—Semester system. Summer field work of 6-weeks duration 
begins in June. Some summer courses available. 


Central front section of Mineral Industries Building 





NO. 7 IN A SERIES 


G PENNSYLVANIA STATE COLLEGE 


Ax outstanding secondary-recovery 
research program is one of the 
well-known features of The Penn- 
sylvania State College division of pe- 
troleum and natural-gas engineering. 
Industry and state and_ federal 
agencies sponsor an annual research 
budget of $60,000 for the division. 
The division of petroleum and nat- 
ural-gas engineering is in the school 
of mineral industries which integrates 
and coordinates the fields of geology, 
mineralogy, geochemistry, geophysics, 
meteorology, geography, mineral eco- 
nomics, mining, mineral preparation, 
fuel technology, metallurgy, ceramics, 
and petroleum and natural-gas engi- 
neering. In addition to standard equip- 
ment the school of mineral indus- 
tries is equipped with such special 
equipment as an X-ray spectrometer, 
various spectroscopes, electron micro- 
scope, and other instruments: A com- 
pletely equipped instrument shop, 
staffed by six full-time instrument 
makers, is available for the construc- 
tion of special equipment. Other gen- 
eral facilities are the Mineral Indus- 
tries Library, the Mineral Industries 
Museum, the Mineral Industries Art 
Gallery, and the core depository 
which contains a collection of cores 
and cuttings from Pennsylvania wells. 
The ‘school also maintains a special 
camp comprising several permanent 
structures in Stone Valley for field 
geological work. Money has been ap- 
propriated, plans are completed, and 
preliminary surveys have been made 
for a new additional Mineral Scienze 
Building. 


Large Faculty 


The work of the division may be 
considered as falling into three groups: 
namely, resident, instruction, re- 
search, and extension and correspond- 
ence instruction. Edward Steidle, 
D.Sc., is dean of the School of Min- 
eral Industries. ‘The. staff of the Di- 
vision of Petroleum and Natural Gas 
Engineering is as follows: S. T. Yuster, 
Ph.D., professor and chief of the divi- 
sion; R. F: Niélsen, ‘Ph-D., assistant 
professor; K. W. Smith, M.S., -instruc- 
tor; L. T. Bissey,=M.S:;; instructor; 
J. H. Henderson, M:S., research as- 
sistant; Martin Felsenthal, B.S., re- 
search assistant; J. J. McMahon, B.S., 
research assistant; D. E. Menzie, B.S., 
reséarch assistant; A. H. Meldrum, 
B.S., research assistant; C...D. Stahl, 
BS., research ‘assistant; S. J. Pirson, 


THE OIL AND- GAS -FOURNAL- 





if 


very 
the 
’enn- 
f pe- 
ring. 
deral 
arch 
n. 
nat- 
*hool 
rates 
logy, 
ysics, 
eco- 
ition, 
mics, 
engi- 
juip- 
1dus- 
ecial 
eter, 
icro- 
com- 
shop, 
ment 
truc- 
gen- 
\dus- 
stries 
Art 
itory 
cores 
vells, 
ecial 
nent 
field 
1 ap- 
and 
nade 
ence 


HE LATEST IN AIR CLUTCHES 





FOR SERVICING UNITS 
AND DRIULING RIGS 

















NOVEMBER 15, 1947 





D.Sc., chief of the division of geo- 
physics and geochemistry in charge 
of reservoir engineering, and Oscar 
F. Spencer, B.S., assistant professor 
and supervisor of petroleum and nat- 
ural gas engineering extension. 

For undergraduate and graduate in- 
struction a 400-ft. well equipped with 
a standard pumping unit is available. 
The well equipment may be converted 

_ to gas lift, and a dynamometer is used 
for studying the operation of the 
pumping equipment. Instruments for 
determining bottom-hole pressures of 
wells, for sampling oil field fluids 
under reservoir conditions, and for 
study of the properties of these fluids 
are also used in the student labora- 
tory. Other equipment includes ap~ 
paratus for core testing, secondary- 
recovery experiments, models of field 
equipment, natural-gas test equip- 
ment, Podbielniak low-temperature 
gas-fractionation apparatus, and 
equipment for the evaluation of crude 
oil for refinery processes. 

Total enrollment in the curriculum 
for the present school year is 88 which 
is exclusive of freshmen since there 
are no freshman on the campus. 
Freshmen take their work at various 
undergraduate centers, state teachers 
colleges, and other affiliated colleges. 
The breakdown in enrollment is as 
follows: 24 seniors, 20 juniors, 35 
sophomores, and 9 graduate students. 

The professional societies and fra- 
ternifies for which students in petro- 
leum engineering are eligible are: M.I. 
(Mineral Industries) Society (student 
affiliate of A.I.M.E.), Sigma Gamma 
Epsilon (honorary mineral industries), 
Tau Beta Pi (honorary engineering), 
Sigma Tau (honorary engineering), 
Phi Lambda Upsilon (honorary chem- 
istry and chemical engineering), Phi 
Kappa Phi (honorary scholastic). 

The 1947 graduate from Penn State 
received about $275 as a starting sal- 
ary as compared to about $150 in 1941. 
There has been an increasing demand 


(Lett) One P. E. laboratory has a second-floor 


Students and instructor prepare to lower 
bottom-hole pressure bomb into 400-ft. ex- 
perimental well 


for individuals with advanced train- 
ing and their starting salaries are 
considerably above those given to in- 
dividuals with bachelor’s degrees. At 
present, there are 2 graduate assist- 
antships and 14 research assistant- 
ships in the division. 


Extensive Research Program 


An extensive program of both 
fundamental and applied research is 
being carried on. The division of pe- 
troleum and natural-gas engineering 
has an annual research budget of ap- 
proximately $60,000 and carries on 
such work as: mechanism of water 
flooding, mechanism of gas drive, gen- 
eral mechanics of primary production, 
capillary pressure studies, relative 
permeability studies, single and multi- 
phase fluid flow, selective plugging, 


problems in natural-gas production 
and utilization, and various theoreti. 
cal studies relating to the petroleum 
and natural-gas industries. Industria) 
agencies sponsoring some of this re- 
search work are Pennsylvania Grade 
Crude Oil Association, Pennsylvania 
Natural Gas Mens’ Association, and 
South Penn Oil Co. 

Some of the developments which 
have come from this program are: 
development and improvement of 
techniques for core analysis (the pio- 
neer work on permeability is an ex- 
ample), selective plugging of depleted 
formations using colloidal dispersions, 
determination of relative permeability 
on small core samples, methods for 
predicting the behavior of secondary- 
recovery projects, and a method for 
reviving water-drowned gas wells, 
Progress of the research program is 
reported on the annual petroleum con- 
ferences held at Penn State during 
the fall of the year. (See news story 
in the Journal of November 1, page 
38, for latest account.) 


Extension and Correspondence 
Instruction 


Mineral Industries Extension Serv- 
ices in 1932 established evening 
classes and correspondence instruction 
in natural-gas engineering, petroleum 
refining, and petroleum production, 
for the purpose of bringing the teach- 
ings of the school to the workers in 
their respective fields. Three curricula 
were designed and five textbooks 
were written by the extension staff. 

About 15 classes are actively oper- 
ating each year throughott the state 
with an average annual enrollment 
of 500 students, plus an enrollment 
of 50 in correspondence courses. 

Three of the textbooks have been 
validated by the Vocational Training 
Committee of the Division of Produc- 


tion of the American Petroleum Insti- 


tute. A textbook is now being written 
for a course in secondary recovery 


“balcony” for all the natural-gas engineering equipment and tests; (Right) Another of the 


Penn State P.E. laboratories 
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Scanomics of 


SECONDARY 
OIL 
RECOVERY 


by W. B. Berwald 








GECOnan oil-recovery practice 
has grown over many years, and 
there is wide variation in the degree 
to which it has been, and is, prac- 
ticed. In many haphazard operations, 
the costs involved and the additional 
oil recovered are uncertain, and the 
economics of such operations is: of 
little value for carefully planned 
intensive secondary-recovery .opera- 
tions. On the other hand, there are 
many operations of this latter type 
by individual operators and _ large 
companies which offer reliable eco- 
nomic data on such operations, 

On the basis of intensive and care- 
fully planned operations, the econom- 
ics of secondary oil recovery is read- 
ily subject to useful analyses, and can 
be compared to the economics of oil 
production by  primary-producing 
operations, The economic considera- 
tions to be presented in this discus- 
sion will pertain essentially to more 
or less intensive repressuring and 
water-flooding operations... . 

All factors pretaining to an indi- 
vidual operation, are susceptible to 
enginering and econdmic. investiga- 
tion and analyses, which permit, in 
most instances, a reliable estimate of 
the recoverable oil and the profit to 
be made. The results of such inves- 
tigations and analyses may determine 
the economics of an individual oper- 
ation and its feasibility to the indi- 
vidual operator. 


Economic Relationship Between Pri- 
mary and Secondary Recovery 
Extent to which secondary-recov- 

ry operations are employed in the 

production of oil is governed almost 
entirely by economic conditions in 
the oil industry as a whole. With few 
exceptions, an individual or company 
undertakes a secondary oil-recovery 
operation because certain conditions, 
either local or industry wide, make 
it feasible and desirable economically 
to do so. Inasmuch as on a nationwide 
basis the volume of oil produced by 
Secondary-recovery operations. is 
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small. compared to that produced by 
primary operations, the economics of 
secondary-recovery operations is, to 
a great extent, controlled by the eco- 
nomics of primary-recovery opera- 
tions. In general, the same economic 
factors may be said to affect both 
types of operations, and that the 
economies of the two types of oper- 
ations are closely related. 

So long as the finding cost for 
new oil is low, the economics of sec- 
ondary recovery remain unfavorable. 
As this cost increases, secondary re- 
covery becomes more justifiable be- 
cause, theoretically at least, there are 
no finding costs involved in second- 
ary recovery. During periods of great 
discoveries, like East Texas, Semi- 
nole, Oklahoma City, and other large 
fields, the finding cost for new oil is 


-low, and the price of oil usually . 


reflects this low cost—which may be 
only a few cents per barrel or less. 
As it becomes more difficult to find 


-new oil, the finding costs gradually 


rise, The average cost of finding new 
oil in the United States has increased 
greatly in the last several years. In 
1936 it was estimated' to be only 5.6 
cents per barrel of new oil found. 
For 1946 it has been estimated' to be 
50.5 cents per barrel; and the current 
large amount of exploratory work, 
with comparatively meager results, 
indicates still further increases in the 
cost of new oil found. Regardless: of 
the reasons and causes for this high 
cost of finding new oil, it is apparent 
that a point. is reached when finding 
costs make up a substantial part of 
primary-production costs. 

The greater the proportion of find- 
ing costs are to the total cost of 
primary recovery, the more favor- 
able secondary-recovery operations 
become. Industrywide, this condition 
has becomé increasingly favorable to 
secondary recovery, and such opera- 
tions. are now well justified. There 
are many areas where the complete 
development cost for secondary re- 
covery would not exceed. 50 cents 
per barrel of oil recovered. Thus, for 
the average finding cost of new oil 
alone, it would be possible completely 
to develop large secondary reserves. 


Another factor that has become of 
increasingly greater importance in 
the relationship between primary and 
secondary-recovery economics is the 
cost of development of new oil re- 
serves. At the time that secondary- 
recovery operations were first being 
employed.in the production of oil, 
the depth at. which new oil reserves 
were being found’ throughout. the 
nation was not much greater than the 
depth of these: secondary reserves. 
Consequently, the development costs 
for intensive secondary-recovery 
operations: was, and is yet; usually 
greater than primary-development 
costs at thesé depths. The difference 
in depth, between potential secondary 
reserves and new primary reserves, 
has gradually become greater and 
greater, until today the * average 
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depth of new primary reserves prob- 


ably is in the order of 5,000 to 6,000 
ft.; whereas there are large secondary 
reserves still at depths that probably 
would not average in excess of 1,500 
ft. 

The great ‘increase in depth for 
new primary reserves © naturally 


.greatly increases the cost of develop- 


ing such reserves. Although these 
high development costs have been. 
offset, to some extent, by wider well 
spacing and unit operations, they are, 
nevertheless, on a per-barrel-of-oil- 
recovered basis, exceedingly high in 
comparison to what they were when 
new reserves were being developed 
as much shallower depths. In 1936, it 
is estimated that the average devel- 
opment cost was approximately 20 
cents per barrel; whereas in 1946, 
although ‘statistics are not available, 
it is believed this cost will exceed 
40 cents per barrel. 

As the trend to deeper and deeper 
exploratory drilling progresses, de- 
velopment costs for primary recovery 
must increase, because the cost of 
drilling increases greatly with depth 
—and the deeper reservoirs, for sev- 
eral reasons, are not so productive, 
per acre-foot, as shallower reservoirs. 
It is apparent then, that, on the basis 
of development costs alone, an eco- 
nomic condition in primary-recovery 
operations is being approached that 
will greatly favor secondary-recovery 
operations. 

In the relationship between pri- 
mary and secondary recovery, pro- 
duction costs, as distinguished from 
finding and development costs, are 
usually more per barrel: for secondary 
recovery. This difference; however, 
is not great, and is usually of minor 
importance in the economic consid- 
eration of secondary-recovery oper- 
ations, In 1936, the average operating 
cost for primary-recovery operations 
was approximately 25. cents per 
barrel. By the end of 1946 these costs 
probably had risen to about 40 cents 
per barrel. These costs reflect largely 
the costs of labor and materials, and 
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any change in either becomes applic- 
able to both primary and secondary- 
recovery operations... . 

On many old properties, in the 
stripper stage of primary recovery, 
the production costs have reached a 
point where the major items are 
labor, repair materials, overhead, and 
taxes. The total for these items may 
be $1 or more per barrel of oil pro- 
duced. When secondary-recovery op- 
erations are applied, much of the old 
producing equipment may be used 
and little additional operating labor 
may be required. Under such condi- 
tions a successful secondary-recovery 
operation greatly reduces the per- 
barrel operating cost, because much 


of the producing equipment has al- 
ready been paid for and the daily 
production is greatly increased. In- 
tensive secondary-recovery operat- 
tions, however, may require the 
installation of much additional sur- 
face equipment, the replacement of 
most of the old equipment, and the 
employment of much additional la- 
bor. Under svch conditions, the 
operating cost per barrel of oil re- 
covered is high, and must be given 
careful consideration in the economics 
of the operation. ... 


Economic Factors 


Factors that govern the economics 
of individual secondary - recovery 





UTILITY 
DUAL PRIME 


Model 37 
3” Pump—7 H.P. 


CMC Pumps are built for a wide range of 
services in the oil industry. Here, for exam- 
ple, is a Model 37 Pump-mixing “mud” on a 
rotary drilling rig in Oklahoma. Our engi- 
neers will be glad to help you with your 
pumping problem. 


operations often are numerous and 
varied. Many of these factors are 
peculiar to individual areas or oper- 
ators and, for this reason, are of little 
general significance. The factors of 
general significance that.more or less 
in common determine the economics 
of individual secondary -r ecovery 
operations are: (1) availability or 
cost of the prospect; (2) probable oil 
recovery; (3) depth; (4) demand and 
price for the crude; (5) condition of 
primary-production equipment, both 
surface and subsurface; (6) availa- 
bility of gas for repressuring, or 
water for water flooding; (7) availa- 
bility and cost of fuel or electric 
power; (8) oil-transportation facili- 
ties; (9) location; (10) size; (11) ex- 
isting lease terms; (12) water-dis- 
posal facilities; (13) availability and 
cost for labor and field service; and, 
(14) type of secondary-recovery. ... 


In the development of a secondary- 
recovery operation of all the factors 
that affect the economics, perhaps 
the most important are the oil re- 
covery per acre by secondary recov- 
ery, the demand and well-head price 
for the oil, and the depth to the pro- 


. Gucing formation. These three or four 


factors essentially control the eco- 
nomics of most, operations, and their 
individual effects are so related that 
one can hardly be considered without 
the others. 

In most secondary-recovery oper- 
ations the total development costs 
are more or less proportional to the 
total acreage involved,-and costs are 
commonly expressed on a per-acre 
basis. The oil recovery per acre, and 
the price and demand for the oil, 
control the gross income from the 
operation, both currently and _ ulti- 
mately. The development cost per 
acre is controlled. largely by the 
depth. Inasmuch as development costs 
for intensive secondary - recovery 
operations are high and increase with 
depth, it is apparent that, for a given 
depth, there is a minimum recovery 
per acre of oil for a given price that 
can be considered profitable. As the 
depth increases or the price of oil 
decreases, higher recoveries per acre 
are necessary to offset increased 
COMB: 6 '5'* 

Availability of an adequate supply 
of injection fluid at a reasonable cost 
is important to any secondary-recov- 
ery operation. Whether the injection 
fluid is gas or air for repressuring or 
water for water flooding, the cost 
of furnishing either fluid at the de- 
sired volumes and pressures has an 
appreciable affect on the economics 
of the secondary-recovery opera- 
i eee 

Method to be used in secondary 
recovery often is controlled by other 


CONSTRUCTION MACHINERY COMPANIES 
WATERLOO, IOWA 


and ; 
1903 Blodgett St., Houston, Texas 
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economic considerations of the indi- 
vidual operator. Here again industry- 
wide economic conditions, or the par- 
ticular financial condition of the 
individual operator, may decide 
which secondary-recovery method is 
employed. Depending on such factors 


Specializing in High Pressure Centrif- 
ugals, Dual Prime centrifugals and Dis- 
phragm pumps for the oil fields. 
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ON YOUR TRENCHING JOBS YOU 
CUT COST AND TIME TO THE BONE 


.for CLEVELAND 4a 


© Correct, compact, full crawler mounted wheel type Design. 


he Rugged Construction from tougher, longer lasting materials. 


&,° Extreme Ease of Operation with the work always fully 


visible to the operator. 


 @A wide range of balanced, combination travel and 
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digging, speeds. 
© Ample correctly applied power for tough or normal digging. 


° Guise easy field repairs because of unit-type construction. . 


‘x!’ THE CLEVELAND TRENCHER CO. 


TRADE MARK 


20100 ST. CLAIR AVENUE 
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“Drilling at | 
5,321 feet, | 
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icles up to the minute . . . know 
where you are ALL THE TIME 
by using Geolograph Mechanical 
Well Logging Service! It's com- 
plete enough for the largest . 
yet reasonable enough for the 
small operator. 
’ : Write for details now! 


TIME WILL TELL 
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STANDARD OF THE OIL FIELDS 


H.P.GOTT MFG.CO. 


WINFIELD. KANSAS 


INSIST ON THE GENUINE 
Look for the Blue and Black Label 
with the name GOTKOOL in Red 











for individual operations or operators, 
it may be more desirable economic- 
ally to recover the maximum oi! with 
a minimum profit per barrel in the 
shortest possible time than it. is to 
recover a lesser volume of oil with a 
greater profit per ‘barrel over a 
longer period of time. The time ele- 
ment itself. often is an. important 
economic factor in secondary recov- 
ery, particularly in considering the 
method to be employed. 

Water flooding usually requires 
larger capital investments, and the 
recovery of oil must be sufficiently 
rapid and large to justify these in- 
vestments. Repressuring ordinarily 
requires much less investment of 


rm 


new money, and a slower and smaller 
recovery is justified. Both methods, 
however, are susceptible to the same 
balancing of costs against anticipated 
value returned. Wider Well spacing 
and higher injection’ volumes and 
pressures often may. greatly reduce 
development costs without serious 
reduction.in. recovery or rate. ... 
Direct development costs for sec- 
ondary recovery normally represent 
by far the major portion of the total 
costs of such operations. These costs 
are usually considered capital costs; 
and they include the drilling of wells, 
installation of injection systems, and 
all additional equipment or facilities 
required for the successful operation 





_ RUFNEK HAS DONE IT 


First to develop a really tailor-made combustion 
engine sludge, foam, condensation and carbon 


control for crankcase and combusti ch 


bh 





areas. Our two new products .. . 


RUFNEK 


SLUDGETROL and RUFNEK CARBONMOVER AND 


UPPER MOTOR LUBE. . 


. are the result of exten- 


sive field and laboratory research. They can be 
safely used on the smallest or the largest of 
today’s high speed gasoline and Diesel engines. 
RUFNEK SLUDGETROL OR CARBONMOVER DOES 
NOT AFFECT THE SAE VISCOSITY OF YOUR 


DEALERS RECOMMENDED MOTOR OIL. So, 


let 


RUFNEK do your dirty work! Available in sizes 


one quart to 55 gallons. Order today. 
RUFNEK SLUDGETROL 
AND CARBONMOVER 


SIZES FROM ONE QUART 
TO 55 GALLONS. 


JACK BARTON e 


JACK BENNETT 


PRODUCTS COMPANY. 


6619 Navigation 


Houston 11, Texas 


Telephone W-6-8436 





of the methods employed. . 

When no new wells are necessary 
and high-pressure gas or air can be 
purchased, gas or air repressuring 
may be done at extremely low devel- 
opment cost. In these cases, however, 
the cost of the high-pressure gas or 
air becomes an additional operating 
cost. 

Water-flooding development costs 
normally are higher than similar costs 
for air or gas repressuring, and often 
in closely spaced operations extremely 
high per-acre costs are common. It 
has been estimated that development 
costs, depending upon the many fac- 
tors involved, will vary from approx- 
imately $100 per acre to more than 
$3,000 per acre; on a pér-barrel-of- 
oil-recovered basis, this variation 
may ammount to from a few cents per 
barrel to as much as one dollar or 
more per barrel. 

Operating costs involved in sec- 
ondary-recovery operations are not 
greatly different from those encoun- 
tered in primary-recovery operations. 
They involve the handling of oil, 
the operation of the injection system, 
and administrative overhead and 
taxes. . 

On a per-barrel basis, secondary- 
recovery operations usually require 
more engineering supervision and 
special services than primary-recov- 
ery operations. Such costs also tend 
to make total operating costs higher 
for ‘ secondary-recovery’ operations. 
Intensive secondary recovery is a 
highly specialized operation, and 
sufficient good engineering supervi- 
sion is a necessity for a successful 
operation. . 


Economic Feasib ility 


A complete engineering and ecor 
nomic study of a prospect will, to a 
large extent, determine the probable 
degree of success of the operation or 
the risk involved. With complete 
engineering and economic informa- 
tion available, it is estimated that the 
risk factor for the average second- 
ary-recovery operation is only in the 
order of 20 per cent; i.e., there should 
not be more than about one failure 
out of five when sufficient and relia- 
ble engineering and cost data are 
available. Normally the risk factor 
should govern the rate of profit an- 
ticipated on the capital invested; i.e., 
if the success of the operation 1s 
questionable and a high risk of capi- 
tal is indicated, higher profits should 
be necessary to offset the higher risk 
factor. ... 

Economically, secondary-recovery 
operations are feasible in many areas. 
It is largely a matter of engineering 
and economic investigation to deter- 
mine the risk and profit involved. 
In comparison to ,exploratory drilling 
as a means of increasing crude-oil 
reserves, secondary-recovery meth- 
ods currently offer many advantages. 


' References 


1, H. J. Struth, Petroleum Data Book, C-78 
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Dp Western Hemisphere is often 
referred to as either “the Occi- 
dent” or “the Americas.” North and 
South Americans frequently refer to 
the Eastern Hemisphere collectively 
by the names of one or more of its 
continental components. But the ex- 
pression “Europe, Africa, and the 
Orient” is heard more frequently than 
“Europe, Africa, and Asia.” The 
Orient then means usually all of that 
part of the Asiatic continent lying 
east of the Mediterranean. 

The Orient is now frequently re- 
ferred to more specifically as the 
“Near East,” the “Middle East,” and 
the “Far East,” with some minor dif- 
ferences of interpretation of regional 
boundaries of these three main sub- 
divisions. 


N 


IN THE 


by Burt E. Hull 


Burt E. Hull is 
president and di- 
rector of Trans- 
Arabian Pipe Line 
Co., San Francis- 
co. Hull was born 
on May 23, 1884, 
at Navasota, Tex.. 
was graduated by 
Texas A. & M. 
College in 1904 
with a degree of 
B.S. in civil engineering. He was em- 
ployed in 1905 by Texas Co. as a 
junior engineer at Beaumont, and has 
remained continuously as employe of 
that company or with one of its sub- 
sidiaries or affiliates. From 1911-1922 
he was chief engineer of the refining 
department; 1922-26, vice president 





tasks cheerfully. 


“BEIRUT, DEKWANY, LEBAN. 


“20, June 1947. 
“To the Manager of trans-arabian pipe 
line company: 


“Dear Sir: 


“I have the honour’ to ask your undis- 
tinguished inestimable nobility for the 
largest overpaid of two equally indis- 
tinguishable jobs, which I am able to 
do in good conditions, are: storekeeper 
and clerk, also it following them very 
soon the typewriting job which you will 
see in this letter I may do with much 
lack of impatience and many exacti- 
tudes: to act up to your advantageous 
activity in actualizing a useful business 
career like your excellency may not 
have hitherto experienced, as you per- 
ceive I am ready to my utmost in urging 
forward every possibility to stimulate 
(Mutatis Mutandis), especially toward 
every musty purpose against the thift of 
its disposal and likewise so also I am 
willing to immediately receive every 
improvisional reconcilement to my ap- 
plication if is required and to affirm my 
education and conduct on some incon- 
venient opportunity to the - authorized 
persons in your society to win merited 
honour in conforming an avocation in it. 

“I hope to take my respectful demand 
this to the accession into consideration 
and not come to invalid inferenge, ulti- 
mately, in recognition to your restora- 





P. S. He Got the Job! 


PIPELINE and other construction foremen who previously supervised 


similar jobs in Latin-American countries report that, in spite of the 
wide difference between Oriental and Occidental customs, : thinking, 
religion, etc., and the impossibility of literal translation of many English 
words into Arabic words, Arab workmen learn skills readily and perform 


Attempts to translate English into Arabic, or vice versa, by employ- 
ing an Arabic-English dictionary, frequently reveal certain Oriental 
traits and a well developed sense of humor, as may be observed from 
the following exact copy of a typewritten letter received from an appli- 
cant who convinced the writer of this paper that he should be hired: 


. lowing: 


tive undertaking to every musty pur- 
pose, it now comprehend my attain- 
ment to the attentiveness to your obedi- 
ent servant— 

“(signed) ELIAS MHANNA. 


“Individual observations and its fol- 


“Educated in elementary schools dur- 
ing the infancy, then I went to extremes 
during the night ones education, even- 
tually, I had a prosperity over the en- 
vironment of a business career for self 
efficiency as honest shopkeeper during 
three years and now I am at the prom- 
ising outlook for job as I am in a mo- 
notonous penniless dreariness— 


Birthdate: 1927 B. C. 
anese Livingplace: Dek- 
Birthplace: Kafertin wany 
Building: Bshara Mhanna 


Nationality: Leb- 


Languages: Arabic, French, English un- 
excelled speaking, reading, writing, 
and arithmetic. 

Typewriting: Much possibility doing 30 
words leisurely or 42 words some min- 
utes if pressed. 


Applying for your expected excuse why 
your noble inestimable company cannot 
right now employ another efficient serv- 
ant—obediently. 

“ELIAS MHANNA.” 
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Mniddle & cust 


and general manager of Texas Co. of 
Mexico; 1926-1947, president of Texas 
Pipe Line Co. and several affiliates. 


He became a director and president. 


of Trans-Arabian in July 1946, and 
has been a vice president of Texas Co. 
since March 1947. During World. War 
II, Hull was vice president and gen- 
eral manager of War Emergency 
Pipelines, Inc. He received citations 
from the Petroleum Administration 
for War and from the A.P.I. Central 
Committee on Pipe-Line Transporta- 
tion, and in 1943 received the Texas 
Mid-Continent Oil and Gas Associa- 
tion annual award for distinguished 
service by a major oil-company repre- 
sentative. Paper presented at annual 
meeting of the A.P.I., Chicago, No- 
vember 10-13. 


This paper is based on the assump- 
tion that: (1) The oriental Levantine 
countries of Palestine, Trans-Jordan, 
Syria, and Lebanon—lying immedi- 
ately east of the Mediterranean—are 
the “Near East”; (2) a region of 1,388,- 
450 sq. miles, including Iran, Iraq, 
Kuwait, Bahrein Island, Saudi Arabia, 
and the remainder of the Arabian 
Peninsula (equivalent to 46 per cent 
of the area of the United States) is the 
“Middle East”; and, (3) the remainder 
of the Asiatic continent is the “Far 
East.” 

The Middle East flanks the route 
eastward from the Mediterranean 
through the Suez Canal and the Red 
Sea to the Indian Ocean, and lies 
squarely across the oldest known 
overland trade routes in the world 
between the three continents of 


Europe, Asia, and Africa. The com-: 


paratively recent spectacular develop- 
ment of the Middle East as an impor- 
tant oil-producing region has attract- 
ed world-wide interest in its petro- 
leum resources. 

Extensions to the earlier producing 
areas and discoveries of new areas of 
prolific production, stimulated by the 
tremendous increase in consumption 
of petroleum products in the Eastern 
Hemisphere during the past 12 years, 
account for the daily average produc- 
tion of crude oil increasing from 
230,000 bbl. in 1935 to 830,000 bbl. in 
1947. In the meantime, estimates of 
proved reserves have increased from 
an insignificant figure a few years 
ago to the substantial proportion of 
50 per cent or more of the world’s 
total. During World War II the ca- 
pacity of the world’s largest refinery; 
the Anglo-Iranian refinery at Abadan, 
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was increased to about 400,000 bbl. by January 1, 1954, or shortly there- Although crude oil is being produced 
daily. Four other Middle East refin- after. in the United States today at the 
eries: the Arabian American at Ras’ - The new lines will relieve the pres- maximum efficient rate, this country 
Tanura, the Bahreiri Petroleum Co. ent tremendous world demand for is already a net importer of crude, and 
refinery on Bahrein Island, the Con- crude oil in two ways: Not only will is faced with rationing of gas and 

















% solidated Refineries, Ltd. at Haifa, they provide a new source of oil for heating oil for homes. The companies 
and the Iraq Petroleum Co.’s small the stricken countries of Europe, but which are making investments in the 

7 refinery at Tripoli account for a total they will benefit the United States Middle East are convinced that the 
Middle East. crude-refining capacity by reducing the present heavy drain Trans-Arabian pipe line will provide 
of 730,000 bbl. daily. Substantial addi- on Western Hemisphere reserves. . insurance against a possible future . 
tions are planned to meet part of the . shortage of oil in the Western Hemi- 
prospective increase of 1,000,000 bbl. © Hedge Against Possible Future sphere. 

of in Eastern Hemisphere daily consump- orsage At the present time crude oil from 

as tion during the next 5 years. Competent authorities agree that the Persian Gulf which-is destined 

* Some of this additional consumer the United States alone cannot con- for Europe must be hauled by tanker 

nt demand will be met by Mediterranean tinue to meet the steadily rising de- about 3,600 miles around the Arabian 

1d coastal refineries and others being ™and for oil in both hemispheres. Peninsula, through the Suez Canal, 

0, reconstructed in the*central and west- 

ar ern Europe. From Persian Gulf pro- 

n- ducing areas, shipments to points west 

cy of Suez must be made by tanker 

ns through the Red Sea and the Suez 

on Canal to Port Said, involving a canal 

ral toll and an expensive tanker haul of 

a. 3,650 miles, or, at a lower cost by 

as pipe line, 1,000 miles or less to some 

ia- eastern Mediterranean crude-oil load- ‘ ew egas ae! RN BS SSCs 
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Iraq Petroleum Co. has at present 
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\p- the only nme outlets to Br Medi- 
terranean, ey are two 12-in. lines, 
me each about 650 miles long from Kir- — lUcee| | Oe HAS THE BEST INVENTORY 
di. kuk field in Iraq to Haifa and to | OF STEEL & ALUMINUM IN 
are Tripoli, respectively, having a com- ae bis saad THE MIDWEST 
38, - bined capacity of about 96,000 bbl. 
aq, daily. The Consolidated refinery at 
via, Haifa and the Iraq Petroleum Co. re- 
ian finery at Tripoli can absorb the en- 
ont tire through of both lines. By Decem- 
the ber 1947, Iraq Petroleum Co. expects 
der to complete a new 16-in. pipe line. 
Var from Kirkuk to Haifa, which will pro- 
vide an additional daily capacity of 
ute 120,000 bbl. 
san Trans-Arabian Pipe Line Co. is 
ted making initial preparations to con- 
lies struct 1,040 miles of 30 and 31-in. 
wn pipe line, with a capacity of 300,000 
rid oF a from Arabian American . 
of il Co.’s fields along the west side . 
ym-: of the Persian Gulf to a new Medi- niger For PRODUCTION 
op- | Tanean shipping port to be con- qm” «MAINTENANCE & REPAIR 
or- structed near Sidon, Lebanon, sched- 
act- uled for completion about January 1, —" pall ~ . Word of the new, 3 acre Marsh 
tro- 1950. R Steel Distributing Plant is getting 
Middle East Pipe Line Co. is pre- : around fast these days. The record 
ing paring to construct, during 1950 and inventories, the complete handling 
a 1951, about 900 miles of the biggest-:  - Fo facilities, the prompt accurate serv- 
the inch oil pipe line yet planned, with i , ice — all mean business to men 
all a throughput capacity of ‘500,000 to whose business needs steel. 
ern 550,000 bbl. daily, from Abadan and 
ars, Burphan field in Kuwait, to a Medi- 
juc- terranean terminus yet to be selected. 
rom Iraq Petroleum Co. is planning the 
_ in construction during 1952 dnd 1953 of 
, of a new 24-in. line, capacity about 
rom 250,000 bbl. daily, from Kirkuk to 
pars . {Tipoli, . ‘ 
1 of These new transcontinental carriers, 
‘]d’s with Iraq Petroleum Co.’s lines, will 
ca- Prov:de total pipe-line* outlet from 
ery; Midcie East oil fields to . Mediter- DISTRICT SALES OFFICES 
dan, Taneen ports of 1,300,000 bbl. daily . COLORADO SPRINGS 
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ONE OF THE WIDE RANGE OF 


OUR SPECIALISED PRODUCTIONS 
FOR THE OIL INDUSTRY 
: CAST IRON AND CAST STEEL ‘ 
WEDGE GATE VALVES 


A.S.A. SERIES 125-1500 


This important range of Valves for 
the Oil Industry are available as fol- 
lows; Cast Iron Series 125, Cast Stee! 
Series 150, 300, 400, 600, 900 and 
1,500. They conform to API Std. 600A 
as regards design, dimensions and 
materials. Illustration shows our No. 
581 Series 300. Fully descriptive it- 
erature available on t. 


a 








Zs 


AT 


Te 


Newman, Hender & Co. Ltd 
Coes. @ Screen) 





“I'll take the 


Ea BETTER JOINTS 
WRITE onesb—] 


AN e740 Oe 


LINE PIPE 
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every time!” 


WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially fer Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 


Keuffel & Esser Co., Hoboken, 
New Jersey. 


| WHEELING MACHINE 
KEUFFEL & ESSER CO. PRODUCTS COMPANY 
NEW YORK «HOBOKEN, N. J. i - ' 
Chicago * Detroit * Los Angeles | WHEELING + WEST VIRGINIA 
St. Lovis * San Francisco ¢ Montreal | 
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and into the Mediterranean. The 
Trans-Arabian line will cut 2,600 
miles offthis journey, and the esti- 
mated cost will be one-third of .the 
estimated tanker transportation cost 
from the Persian Gulf, plus Suez 
Canal tolls. Furthermore, a ‘shortage 
of tankers is already developing. 
E “ae cai 

- Now a word or two as to the ex- 
port of steel for these projects. Prob- 
ably no other project in the world 
will produce as much oil for as little 
steel as this one. I ‘estimate that a 
ton of steal in the Middle East could 
actually’ bring to.the: world markets, 
including the United States, 10 to 20 
times as much: oil as a ton of steel 
used anywhere ‘else in the world. 
Moreover, there are: no tube mills 
anywhere outside the United States 
capable. of manufacturing pipe larger 
than 16 in. in diameter. 

In January of this year Consoli- 
dated. Steel Corp:'‘was the only con- 
cern having a source of steel avail- 
able for manufacturing any pipe at 
all- for the .Trans-Arabian project. 
Consolidated’s output is limited to the 
quantity.of steel plates available from 
United States Steel Corp.’s Geneva 
mill near,Provo, Utah. This steel is 
suitable for making large-diameter 
electric-welded pipe. High transpor- 
tation costs to.the east of the Mid- 
Con‘inent area limit its market to the 
Pacific Coast or to foreign customers. 

One year ago Consolidated’s manu- 
facturing capacity was less than a 
mile of pipe per day. This is the nor- 
mal Pacific Coast demand. Trans- 
Arabian Pipe Line Co. contracted 
with Consolidated for 1,040 miles of 
30-in. pipe, and underwrote the cost 
of additional facilities to increase Con- 
solidated’s capacity to. 3 miles per 
day. ¥ 

The pipe lines of the Middle East 
will use less than two-thirds of the 
steel tonnage required to build the 
250 new tankships which would be 
needed to perform an equivalent serv- 
ice. The steel now being produced 
for Trans-Arabian at the Geneva 
plant could not be used economically 
at any point east of the Rocky Moun- 
tains because of transportation dif- 
ferentials, Moreover, only one other 
mill in the United States can fabri- 
cate these plates into pipe. 


Engineering Characteristics and Other 
Features 


Circumstances affecting and con- 
trolling engineering design and con- 
struction of the pipe-line projects 
mentioned herein are basically the 
Same. Each line will. traverse for the 
greater part of its length predomi- 
nately arid sections of country sparse- 
ly populated by nomad Bedouin tribes. 

Shifting sand dunes may hamper 
construction to.a minor extent in the 
immediate vicinity: of the Persian 
Gulf, but for hundreds of miles each 
Pipe line will cross rolling, unbroken, 
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hard-surfaced plains at elevations 
ranging from 1,000 to 2,000 ft. Rain- 
fall. in ‘the entire region, with the 
exception of the Tigris and Euphrates 
river valleys, does not exceed 4 in. 
per annum. Consequently, drainage 
is-acecommodated by occasional shal- 
low wadies or “dry” water courses, 
which are minor obstacles. 

There are no railways, fences, or 
other obstructions. Vegetation is so 
sparce that it may be said to be ac- 
tually nonexistent. There are no im- 
proved highways or trails. None are 
required because in most of the areas 
traversed, except: where there are 
outcrops of disintegrated stone, the 
surface is sufficiently stable and uni- 
form to sustain vehicular traffic with- 


out grading or surface improvement. 
In many respects the Middle East 
resembles the plateau region of north- 
ern Mexico and the Permian basin 
area of West Texas and New Mexico. 
It lacks the advantages of railways 
and highways, but offers a number 
of compensating advantages. 

On the approach to the Mediter- 
ranean, routes which now or may 
hereafter terminate in Palestine must 
Gescend and ascend the escarpments 
on each side of the Jordan River 
valley, and cross the river itself 800 
ft. below sea level. Farther north- 
ward, routes must cross through 
passes at elevations of 2,000 to 3,000 
ft. through the Lebanese and Anti- 
Lebanese mountains, near the seacoast 
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These Control Centers fill a growing need of industry for Centralized Control 
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and running roughly parallel there- 
to. Some peaks exceed an elevation 
of 9,000 ft. and are snowcapped dur- 
ing winter months. 

Circumstances controlling the de- 
sign of the Trans-Arabian pipe line 
indicate that the optimum for a nor- 
mal daily throughput of 300,000 bbl. 
is 30-in.-diameter pipe having wall 
thicknesses from % to % in., con- 
forming to the hydraulic gradient, and 
a combination of the initial with five 
intermediate pump stations, each to 
cperate at a discharge pressure of 
845 psi. at full load. 

Trans-Arabian decided to lay 50 
per cent 30-in. pipe and 50 per cent 
31-in. pipe between each pair of pump 
stations, because this will permit 


shipment of 30-in.-diameter lengths 
“nested” inside of 3l-in. lengths, and 
will result in substantial economy in 
transportation cost. 

The pipe will be shipped from Los 
Angeles in uniform 30-ft. lengths, 
and welded by union melt process 
into 90 to 150-ft. lengths at Medi- 
terranean and Persian Gulf receiving 
and forwarding bases before being 
trucked overland. 

Characteristics of the steel plate, 
and the cold working thereof during 
the fabricating process, will increase 
the yield point to 52,000 psi. The pipe 
line is designed for a working stress 
of 32,800 psi., or 65 per cent of the 
yield. Perhaps one-third of the line 
will be constructed aboveground, 





THIS HOOK WILL 


REALLY REACH OUT 





When you're fishing in “strange 
waters” and are uncertain as to ex- 
act conditions at the bottom of the 
hole, you’ll be money ahead to use 
a hook that'll reach out and hunt 
for that fich . . . and straighten it 
up in position for the overshot. 

The Big Four Hydraulic Wall 
Hook is run below the overshot... 
after the fish is caught, no pull is 
transmitted through the hinged 
joint of the hook. Thus, the weak 
point common to “kick-off” knuckle 
joints that are run above the over- 
shot is eliminated . . . the strain 
which may be taken on the fish is 
limited only by the tensile strength 
of the fishing string. 

Slush pump pressure actuates the 
hook, which has a “reach” of 36”. 
Ample circulation for ordinary con- 
ditions is provided through a 114” 
hole through the babbitt disc in the 
hook, however, if full circulation 
is required, slush pump pressure 
of 500 to 600 pounds will break the 
disc and provide a full opening 
through the hook. 

Inouire about the Big Four Hy- 
draulic Wall Hook .. . it’s made 
in a variety of sizes. 





AND CATCH THAT FISH 


BIG FOUR MACHINE & SUPPLY CO. 


CLAY CITY, ILLINOIS Pip: 


Manufacturers of Big Four (Brauer) Products 


TO SCREW ON 
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where hard rock prevents machine 
trenching. Expansion and contraction 
incident to atmospheric temperatures, 
ranging from 135° F. in summer to 
20° F. in winter, presents new prob- 
lems of design and construction. Large 
diameter thin-wall pipe with this 
wide range in seasonal temperatures 
will require unusual construction pre- 
cision. Misalignment of as little as % 
in. in a distance of 70 ft. will impose 
an added 10,000 psi. on the bending 
stress. 

Pump stations will be an average 
distance of 175 miles from each other 
and, because of their complete isola- 
tion, each must be provided with 
water supply, laundry, schools, 
mosques and churches, commi 
housing, recreational and hospital fa- 
cilities, and every other human need 
of an isolated community. In addition, 
barracks for a small garrison of sol- 
diers must be provided. An adequate 
airplane landing strip, with housing 
for customs and immigration officials, 
will also be constructed. 

Initial station in Abqaiq oil field 
will be a 6,000-hp. steam-driven tur- 
bine centrifugal pump station. The 
five intermediate stations each will 
have four 1,700-hp. supercharged 
diesel - engine - driven centrifugal 
pumps connected in series, with one 
standby unit. Two diesel-engine-driv- 
en 750-kvh. generators will be re- 
quired for lighting, motor - driven 
auxiliaries, and other electrical energy 
demands. 


East Mediterranean Ports 


There are no large bays or other 
well-protected natural harbors along 
the Mediterranean coast east or north- 
east of Alexandria, Egypt. Promon- 
tories at Haifa and Beirut undoubted- 
ly provide some shelter from the 
southwest in Acre and.St. Georges 
bays, but neither of them has visible 
natural protection against v’esterly or 
northwesterly winter gales or storms, 
and there are no other deep-water 
inlets or bays with natural shelter. 

The existing deep-water ports of 
the eastern Mediterranean are Alex- 
andria, Port Said, Jaffa, Haifa, Beirut, 
and Tripoli. All except Jaffa and 
Tripoli have anchorage sheltered by 
break waters, Port Said being shel- 
tered by the jetties at the north en- 
trance to the Suez Canal. Docks, 
wharves, and other harbor facilities 
are of minor consequence except at 
the Alexandria and Port Said naval 
bases. At Jaffa and Tripoli, all cargo 
is lightered to vessels anchored in the 
open sea about % mile offshore. 

At Haifa, refined oils are loaded 
over a pier sheltered by the break 
water, but crude oil is loaded through 
Iraq Petroleum Co.’s Acre Bay sub- 
marine lines to berths about 3,000 ft. 
offshore in 8 fathoms of water. 

At Beirut, there are no crude-oil 
loading facilities. Occasionally bulk 
cargoes of refined oil are unloaded 
through relatively short submarine 


THE OIL AND GAS JOURNAL 


f 











Descale 
Jackets of 
Water Cooled Air 
Compressors 
Safely 
Speedily 


PROBLEM: Deposits of muck, 
sludge and scale impeding 
proper heat transfer. Sure 
sign that Oakite cleaning 
and descaling is needed. 


SOLUTION: Remove muck, 
sludge deposits in recircu- 
lating system with recom- 
mended solution of Oakite 
Penetrant. Allow to soak; 
drain and flush with water. 
Then circulate recommend- 
ed solution of Oakite Com- 
pound No. 32. Let solution 
circulate by pump action 
until lime scale is broken 
down. Vent as directed. 
Neutralize; then rinse. 


RESULTS: Effective removal 
of impeding deposits. Com- 
pressors in excellent shape 
and ready for re-use. Full 
heat transfer efficiency re- 
stored. 


FREE DETAILS: Step - by - step 
procedural data on this and 
87 other petroleum cleaning 
jobs—yours in the Oakite 
Digest. It outlines Oakite 
cleaning materials and 
methods sure to simplify 
your whole maintenance 
cleaning program. Write. 


GAKITE PRODUCTS, INC. 
UC Thames Street, NEW YORK 6, Ht. ¥. 
Techascal Representatsves in Principal Cities of U.S. & Canada 





THE WILLAAMS 


THE WILLIAMS-HAGER 
FLANGED SILENT CHECK 
VALVE is positive insurance . 
against costly “Water Ham- 
mer” —built of materials 
to meet the requir éivduits 
of any service, and pres- 
sures up to 6000 pounds. 
Write for new descriptive 
Bulletin WH-50 today. 


Auge CQMPANY 


2910 PENNSYLVANIA AVENUE 
PITTSBURGH 12, PENNA. 








COOLING 
TOWER 


For cooling—or any use in any part of the 
Petroleum processing or pumping industry, 
Layne Well Water Systems produce large 
cuantities of water at an extremely low 
cost. 


These Systems are scientifically engineered 
to have the rugged quality that assures 


extra long life, and freedom from expen- 
sive upkeep cost. 

Any size—any capacity—against. any head. 
Layne Well Water Systems always give 
peak performance. For further interesting 
detai!s and-facts, address Layne & Bowler, 
Inc. General Offices, Memphis 8, Tenn. 


LAME | Well Water 
pol mae 


AFFILIATED COMPANIES: Lavne-Arkarsas Co., Stuttgart, Ark. ¢ Layne-Atlantic Co., Norfolk, Va. » 
Layne-Central Co., Memphis, Tenn. ¢ Layne-Northern Co., Mishawaka, Ind. « Layne-Louisiana Co,, 
Lake Charles, La. ¢ Louisiana Well Co., Monroe, La. ¢ Layne-New York Co., New York City « Layne- 
Northwest Co., Milwaukee, Wis. * Layne-Ohio Co., Columbus, Ohio * Layne-Pacific, Inc., Seattle, Wash- 
ington ¢ Layne-Texas Co., Houston, Texas ¢ Layne-Western Co., Kansas City, Mo, ¢ Layne-Western 
Co. of Minnesota, Minneapolis, Minnesota ¢ International Water Supply Ltd., London, Ontario, Canada » 
Layne-Hispano Americana, S. A., Mexico, D. F. ‘ 
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tteabeco” bronze 


“SABECO” Bronze is a mixture 
of copper, tin, and lead only. It’s tough, 
but it contains no hard spots—will not 
score, seize, corrode, burn, or pound 
out, even if lubrication fails. That's 
why “SABECO” Bronze split washers 
are the best choice of the oil industry 

for taking up shaft end play in heavy 

duty machinery—that’s also why it will 

pay you to keep “SABECO” Bronze 

bar stock on hand for producing your 

own lead screw nuts, bearings, and 
other parts. Write 
for complete par- 
ticulars. 





SAGINAW BEARING CO. 
035 $. WATER ST., SAGINAN, MICH. Cable “SABECO” 





Old 
Timer 
says: 


We are an old . 
establishment, 
been in business for nearly fifty 
years, but gosh we are modern. Let 
us help solve those nasty packing 
jobs. You know PARMACO PROD- 
UCTS are built right, so—They Sat- 
isty”’ 
PARMACO 
Anchor Clamps 
Braden Heads 
Boiler Burners 
Casing Heads 
Casing Wagons 
Casing Shoes 
Drive Shoes 
Lead Plugs— 
Plain 
Lead Plugs— 
Steel Mandrel 


THE PARKERSBURG 
WVACHINE COMPANY 


PARKERSBURG, WEST VIRGINIA 
Exclusive Export Distributor 
°-ETROLEUM MACHINERY CORPORA- 


TION 
30 Rockefeller Plaza 
New York 20, N. Y. 
Cable Address—Petromac 


PRODUCTS 
Packers 

Packer Releases 
Plug Packers 

P A X Plugs 


Steel and Rub- 
ber Plugs 
Stuffing Box 
Cashing Heads 
Swabs 


Swab Unloaders 











lines in St. Georges Bay, where tank- 
ers anchor outside the break water 
in 5 or 6 fathoms of water. 

At Tripoli, refined oils are loaded 
through submarine lines at Iraq Pe- 
troleum Co.’s loading berths, the 
characteristics of which are similar to 
the Acre’ Bay crude-oil loading berths. 

Elsewhere the east Mediterranean 
shore line is relatively straight. Charts 


’ indicate that outward from the shore 


depths of water increase uniformly, 
the 8 and 10-fathom curves being 
parallel to, and respectively, 3,000 
and 4,000 ft. from shore. 

Meteorological records indicate that, 
except for a few days during 2 win- 
ter months, gales and storms on the 
east Mediterranean coast are not se- 
vere enough to interfere with coastal 
navigation. Based on these records, 
Trans-Arabian Pipe Line Co. plans to 
construct at its Sidon terminal a con- 
crete pier to berths for loading tank- 
ers in 6 fathoms of water about 2,000 
fi. from shore line. 

Sidon terminal will have twenty 
180,000-bbl. floating-roof. tanks, locat- 
ed on ground high enough to permit 
gravity loading of 20,000 bbl. per hour 
and a maximum turnaround time of 
12 hours per tanker. 


Observations on Other Construction 
. Features 


Primary purposes of this paper is 
to mention unusual features appli- 
cable to the Trans-Arabian and other 
large-diameter Middle East pipe lines. 

In the Middle East, it is necessary 
to procure “conventions” ‘or pipe-line 
transit privileges from two or more 
countries, including the lawful right 
to expropriate easements across pri- 
vately owned lands. This. may require 


_ months, and possibly a year or more. 


Recruitment of experienced and 
skilled personnel—providing comfort- 
able camp, housing, hospital, recrea- 
tional, and subsistence facilities, as 
well as the procurement of passports, 
immunizations against communicable 
diseases, transportation for personnel 
and baggage almost halfway around 
the world—and other incidental needs 
ct some 1,500 to 2,000 American per- 
sonnel to be employed on the Trans- 
Arabian job is a tremendous task. 

Purchasing some 400,000 tons of 
camp equipment, supplies, construc- 
tion machinery, tools, pipe, building 
materials, food, and the thousands of 
other items needed for the work— 
most of Which can be supplied only 
from. sources within the. United 
States—requires experts in purchas- 
ing and shipping to foreign countries. 

Contracting for marine transporta- 
tion. of the commodities mentioned 
in the foregoing paragraph, with ship- 
ping schedules timed to construction 
schedules and promised deliveries of 
materials at several United States At- 
lantic, Gulf, and, Pacific ports, is also 
a big job. The Trans-Arabian Pipe 
Line Co.’s shipping contract ‘is report- 
ed to be the largest private peace- 


time».marine shipping contract un- 
dertaken. 

Arrangements for insurance and 
banking in Middle East countries hay- 
ing meager domestic»insurance and 
banking facilities, Or none at all, and 
customarily exchanging their curren- 
cies cnly with Buropean countries, 
involve many complexities. 

Trans-Arabian Pipe Line Co. is con- 
fronted with the necessity of devel- 
oping ‘from scratch a Persian Gulf 
discharge port 150 miles from the 
nearest habitation. In many respects, 
this will be similar to measures adopt- 
ed during World War II in so-called 
beach-head invasions. 

At Ras Misha’ab, the material-un- 
loading port being developed on the 
Persian Gulf, vessels will discharge 
cargo into lighters or on an isolated 
wharf in the open gulf, 2% miles 
from shore, where water is deep 
enough. An aerial steel cable way 
mounted 80 ft. ‘above the shallow 
water on timber A-frame supports, 
700-ft. spans, is being erected between 
the isolated: wharf and the material- 
storage and. assembly yard on shore. 
A recently developed gasoline-engine- 
driven conveyor, called a “skyhook,” 
equipped with 10-toh hoisting winches 
and suspended on sheave wheels 
which run on the cables, will convey 
cargo from the isolated wharf to the 
material-storage yard. 

Existing peacetime federal regula- 
tions require the procurement of ex- 
port licenses for ‘steel, iron, and cop- 
per goods, certain building materials, 
and other scarce commodities. The 
Office of International Trade is un- 
derstaffed. Consequently, applicants 
for export licenses are burdened with 
severe penalties incident to delays in 
clearances. Domestic . applicants do 
not object to the regulations, but do 
object to the costly penalties result- 
ing from delayed clearances of appli- 
cations. 

An adequate supply of water along 
its entire route must be developed 
Seven test water wells were drilled 
a year ago, and it is, hoped that some 
30 wells now being drilled will elimi- 
nate the necessity of trucking water 
prohibitive distances of; 100 miles 0° 
more. 

Subsistence, comfort, and medical 
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care of construction personnel] at the 
peak of activities, including 2,000 
skilled Americans and perhaps 5,000 
semiskilled Europeans and Arabs, 
will require 2 staging camps; 2 base 
camps, each with hospitals, ware- 
houses, shops, material-handling and 
forwarding facilities; 4 portable pipe- 
line construction camps; and 25 small- 
er intermediate way-station and 
pump-station construction camps.. 

The long overland truck hauling of 
pipe, construction materials, and sup- 
plies—involving a maximum of about 
500 miles and an average of * about 
250 miles—is a job equivalent to the 
trucking of 400,000 tons of miscella- 
neous freight during the hottest sum- 
mer months over unimproved: trails 
the same distance across the Mojave 
Desert. This, will employ a fleet of 
150 six-by-six truck. tractors,. witha 
capacity of 10 tons or over (majority 
20 to 25 tons); 110 six-by-four trucks 
and truck tractors, with a capacity of 
4% to 10 tons; 135 four-by-four trucks, 
with a capacity of 14% to,4% tons; 300 
eight-wheel 10 to 25-ton dollies and 
trailers; and 200 four and eight-wheel 
trailers, with a capacity of 10 tons 
or less. : , 

Other rubber-tired vehicles to be 
used on the Trans-Arabian job will 
include 300 pickups and jeeps; 50 sta- 
tin.wagons and light-weight five-nas- 
senger cars; 2 Sipensenger buses; 10 
40-passenger,,.trailer .buses; 80 800- 
cu. ft. reefers for chilled and froze: 
foods; 1120 sna lunch-serving trail- 
ers; 60 4,000-gal. gaspline and water- 
tank trailers; 10 8-yd. ‘carryalls; 12 
mobile auto service and greasing 
units; and 6 mobile machine shops 
for equipment repairs, etc. ’ 

Heavy .censtruction equipment and 
machinery te be employed on the job 
will include 120 D-7 and D-8 Cater- 
pillar tractors (or Internationals of 
equivalent weight and. horsepower), 
with various attachments; 10 25-ton 
crane trucks; 4 20-ton crane wagons; 
20 motor road graders; 2 8-ton road 
rollers; 7 No. 48 ditching machines; 30 
lj-ton crawler cranes with buckets, 
hose, and other attachments; 50 200 
and 300-cu.-ft. air compressors; 110 
0 and 300-amp, gasoline-engine- 
driven electric welders; 6 rock crush- 
ers; 36 acetylene-gas generators; 8 
power-driven pipe-cleaning and prim- 
ing machines; 6 power-driven pipe- 
coating and wrapping machines; 30 
mobile asphalt kettles; several heavy- 
duty rooters, pipe-bending machines, 
and concrete mixers; 2 pile drivers; 
21,000-hp. steam tugs; 2 250-hp. diesel 
tow boats; 2 165-hp. diesel utility 
boats; 4 5,000-bbl. gasoline and diesel- 


ftel barges; and 8 800 to 1,000-ton ° 


lighters, 

It is estimated that the following 
quantities of petroleum products will 
€ consumed on the Trans-Arabian 
bipe-line construction job: 


35,000,000 gal. of gasoline 

7,000,000 gal. of diesel fuel 
600,000 gal. of kerosine 
900,000 gal. of lubricating oils 
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2,000,000 Ib. of grease lubricants 
10,000 tons of asphalt A 

There is a shortage of unskilled 
workers in Saudi Arabia which will 
necessitate importation of workers 
from Egyptian-Sudan or other coun- 
tries. ‘However, at present; there are 
surpluses in Trans-Jordan, Syria, and 
Lebanon, Trans-Arabian Pipe Lire 
Co. received in Beirut 9,600 written 
applications for employment in a 3 
months’ period. The convention. with 
each country traversed obligates the 
company and the company’s contrac- 
tors to give preference to the em- 
ployment of available local unskilled 
labor and .qualified resident skilled 
workers in each respective country. 

Another major problem is the pro- 


curement of; food .for construction 
personnel, Most meats, vegetables, 
fruits, ard dairy products for per- 
sonnel in Lebanon, Syria, and Trans 
Jordan can be procured locally. But 
flour, “canned goods, sugar, coffee, 
cooking oils» and» staples» for local 
workers, such as lentils, wheat, sugar, 
rice, and coffee, will have to be im- 
ported from Argentina, South Africa, 
or Australia during the current food 
shortage.in.the United States. All 
food for foreign and local workers 
in Saudi Arabia must be imported 
from other countries. it is. estimated 
that workers on the Trans-Arabian 
pipe-line job will require the impor- 
tation of an average of 125 tons oi 
food monthly. 
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M echanical Design 


The Cameron Weight Indicator is 
completely mechanical and is, 
therefore, free from troubles due 
to leakage of high-pressure fluids, 
or fluids affected by temperature 
changes. Utilizes the same proven 
mechanical principle of the widely 
accepted Cameron Mud Line Pres- 
sure Gauge, Load is read directly 
in pounds—not “points.” The un- 
usyally sensitive movement of the 
Cameron Weight Indicator regis- 
ters small weight changes so that 
the driller can accurately maintain 
any desired weight on the bit. In- 
stantly adjustable to 4, 6, 8 or 10 
lines, of any standard size. Ex- 
tremely rugged. Roller bearing 
equipped throughout. 


Write for descriptive folder or see 
your Composite Catalog. 


CAMERON IRON WORKS, INC. 


P. O. BOX 1212, HOUSTON, TEXAS 





Pilot-Plant Evaluation of 
Fluid Cracking Catalysts 


by H. W. Grote * and C R&R. Olsen* 


NUMBER of laboratory methods 

for the routine evaluation of fluid 
cracking catalysts are in use in the 
research and development labora- 
tories of Universal Oil Products Co. 
These methods are used to evaluate 
fresh catalyst samples as well as sam- 
ples that have seen service in either 
pilot-plant or commercial. fluid cata- 
lytic cracking units. 

The tests as applied to fresh cat- 
alyst can be divided into two rather 
arbitrary categories, viz., those in- 
tended to evaluate the catalyst as 
produced, and those intended to give 
indications. of the behavior of the 
catalyst after some aging. Typical of 
tests in the first category are the de- 
termination of catalyst activity as 
measured by the hydrocarbon conver- 
sion observed in a fixed-bed testing 
unit ‘at given processing conditions, 
and certain physical property deter- 
minations such as apparent bulk den- 
sity, specific surface area,’ mean pore 
diameter,’ and particle-size distribu- 
tion* obtained either by screen or by 
sedimentation analyses. Tests on the 
fresh ¢atalyst falling into the second 
category are not so extensively used, 
but these include catalyst-activity 
tests made on samples subjected to 
accelerated thermal and steam treat- 
ments in order to test catalytic sta- 
bility, and attrition tests intended to 
test mechanical stability. 


Utility of Laboratory Tests 


The laboratory tests are quite use- 
ful in exercising quali'y control over 
commercial production of fluid crack- 
ing catalyst, because such material is 

*Universal Oil Products Co., Chicago. A 


paper presented at the A.P.I. meeting, Chi- 
cago, November 10-13. 


made by standardized techniques, and 
an.adequate background of commer- 
cial catalytic cracking experience is 
available for interpretation of the test 
results. 

These tests are also useful for the 
inspection of used catalyst samples 
from commercial units. For example, 
the slope of the “catalyst-activity vs. 
service-time curve” is a measure of 
the catalyst deactivation rate; and, 
if no makeup catalyst were added to 
the unit, the extrapolation of this 
line to what would be considered a 
minimum operable activity would in- 
dicate the useful catalyst life. How- 
ever, in investigating the causes of 
unusual degradation of catalysts from 
certain commercial units, the standard 
laboratory activity tests are of less 
utility, and the inspection of such 
samples frequently becomes a re- 
search task utilizing special tech- 
niques of analysis such as X-ray- 
diffraction and emission-spectroscopy 
studies. 

Although the physical tests are of 
in‘erest. and utility in the evaluation 
of new catalysts prepared in the 
course of research studies, the meth- 
ods of testing catalyst activity by 
means of fixed-bed operations have 
been found to be primarily useful as 
a simple means of eliminating inferior 
materials. These catalytic tests can 
be modified to obtain information 
other than the activity alone, such as, 
for example, the determination of car- 
bon and gas-producing factors. The 
factors obtained in such modified tests 
give incomplete data in regard to the 
product distribution; i.e., the distribu- 


_tion of converted material to gas, 


gasoline,.and coke. A reasonable ex- 
planation for this is that the process 
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conditions for fluid and fixed-beq 
processing are quite different in that 
the single-process-cycle fixed-bed ac. 
tivity tests generally operate at low 
conversions over a long process period 
and to high carbon contents of the 
spent catalyst—which are in contrast 
to the high conversion, short cata. 
lyst-holding time (fluid analogue of 
process-period length), and relatively 
low spent-catalyst carbon concentra. 
tions experienced in fluid opera. 
tions. ... 


Pilot-Plant Catalyst Testing 


At the present time we feel that 
pilot-plant evaluation on a 3 to 4-bbl- 
per-day scale is usually desirable on 
all catalysts that appear promising by 
the available laboratory test proce- 
dures. For pilot-plant evaluation 
work, we use units such as that shown 
diagrammatically in Fig. 1, the U.OP. 
fluid catalytic cracking pilot plant 
which has been described in detail’ 

These units can be operated at proc- 
ess and regeneration conditions which 
leave few uncertainties in comparing 
pilot and commercial scales of oper- 
ation. In addition, .specification gas- 
eous and liquid product streams are 
produced which improve the reliabil- 
ity cf product-distribution data. 

Catalyst-evaluation tests in such 
equipment are run on a standard 
charging stock, and the program 
usually consists of a series of three 
or four once-through tests covering 
a wide conversion range plus.a sim- 
ilar series of two or three recycle 
tests. In general, all these tests are 
made at constant reactor tempera-, 
tures, and with the catalyst-to-oil 


‘ratio being varied to maintain essen- 


tially a constant regenerator tempera- 
ture. Reliability of such test results 
is satisfactory, ‘with product recov- 
eries averaging above 98.5 per cent by 
weight of the feed stocks. 

Laboratory data on five different 
fresh synthetic catalysts, each pre- 
pared by a different technique, are 
presented in Table 1. 

These same five catalysts were 
evaluated in the pilot plant, and the 
pilot-plant data at various conversion 
levels have been plotted to permit in- 
terpolation so that all catalysts could 
be compared at a constant conversion 
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Fig. 1—Flow diagram of U.O.P. fluid catalytic cracking pilot plant 
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TABLE’ 1—LABORATORY CATALYST EVALUATION DATA 


Catalyst sample No.— 


Physical properties: 
Apparent bulk density, square meters 
Specific surface area, per gram .... 
Mean pore diameter 
Average particle size u 

Laboratory fixed-bed activity evaluation: 
U.OP. weight-activity rating 
Carbon, estimated at 50 per cent conversion 


level of 60 per cent, where conver- 
sion is expressed as 100 per cent by 
volume of catalytic gas oil. The yield 
data at this common conversion level 
are shown in Table 2 (expressed as 
direct yields from the catalytic crack- 
ing operation) as calculated yields 
after polymerization of the available 
propylenes and butylenes, and after 
blending the polymer and debutanized 
catalytic gasoline to 10-lb. R.v.p. with 
the available residual butanes. .. . 

Table 3 presents detailed product 
inspection data which are not ob- 
tainable from standard laboratory 
evaluation tests. The standard single- 
cycle tests can be readily modified 
to determine gas compositions, but 
these would be at very low conver- 
sions and, hence, of different com- 
position than would be obtained. in 
high conversion operations. Quanti- 
ties of liquid products from labora- 
tory tests are not usually adequate 
for determination of gasoline and 
product gas-oil properties. 

In comparing this group of cata- 
lysts, attention should be drawn to 
the high-density dry gas produced by 
catalyst 2, which reduces the plant 
investment required in gas-concen- 
tration and separation equipment. 
This advantage for catalyst 2 might 
be sufficient to offset the slight ad- 
vantage in gasoline yields that cata- 
lyst 1 shows in Table 2. Catalyst 4 
produces large volumes of hydrogen 
and methane; and, although the oc- 
tane ratings of the gasolines pro- 
duced over this catalyst are slightly 
higher, this is probably not enough 
to justify its use. Catalyst 5, although 
giving very poor gasoline yields, pro- 


1 2 3 4 5 


0.48 0.69 0.45 0.59 0.35 
462 336 697 616 266 
. 53 53 39 53 141 
* 186 78 139 91 232 


52 50 90 89 42 
0.52 0.77 1.08 2.62 0.74 


TABLE 3—PROPERTIES OF 


Catalyst Sample No:: 
Dry gas C, and lighter: 
Hydrogen, mole per cent 


Average molecular weight 


Butane-butylene fraction: 
Isobutane, per cent by volume of liquid 
Butene-1 ... 
Butene-2 
Isobutane 
Butane . 


Debutanized gasoline: 
Gravity, °A.PI. .. 
Octane ratings: 
*F-1 method, without TEL addition 
F-1 method, plus 3 ml. TEL per gallon 
tF-2 method, without TEL addition 
F-2 method, plus 3 ml. TEL per gallon 


A.S.T.M. distillation, °F.: 
Initial boiling peint 
10-per-cent point 
50-per-cent point . 
90-per-cent point 
End point . 


Catalytic gas oil: 

Gravity, °F. .... 
A.S.T.M. distillation, oF: 
Initial boiling point . 

10-per-cent point 
50-per-cent point .. 
90-per-cent point 


*F-1 = research method. 


duces large quantities of olefins in the 
dry gas and in the butane-butylene 
fraction, so that it might be of utility 
in some rather specialized refinery 
application where such gaseous ole- 
fins are of premium economic value. 
In addition, the gasoline produced 
over catalyst 5 is of unusually high 


TABLE 2—PILOT-PLANT DATA 


Catalyst Sample No.: 

Yields, per cent by weight: 
Hydrogen sulfide in process gas . 
Dry gas, C, and lighter .... 
Butane-butylene fraction 
Debutanized gasoline ..... 
Catalytic gas oil 
Catalyst deposit 


Yields, per cent by volume of charge: 


(Dry gas, C, and lighter, cu. ft. per barrel of 


Charge) : . 
Butane-butylene fraction 
Debutanized gasoline ....... 
Catalytic gas oil .... 


Total liquid recovery 


Yields after polymerization, per cent by volume 


of charge): 
10-lb. R.v.p. C,C, polymer ......... 
10-lb. R.v.p. catalytic gasoline 


Total 10-Ib. R.v.p. gasoline 


Excess spent en RT fraction above 


10-Ib. R.v.p. * 


Total liquid recovery . 
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F-1 (research) method octane rat- 
ing.. 


Comparison of Pilot-Plant and Com- 
mercial Unit 


In the past a number of sets of 
data comparing pilot-plant and com- 
mercial operations have been accumu- 
lated, indicating agreement between 


PILOT-PLANT PRODUCTS 
3 


46 
6.4 
6.3 


13.5 
29.3 


97.0 
81.0 
86.5 


107 
137 
217 
362 
409 


28.0 


488 
510 
566 
673 


+F-2 = motor method. 


the two types of units. As these data 
were mostly concerned with aviation- 
gasoline production, there are present- 
ed in Tables 4 and 5 recent data per- 
taining to pilot-plant and commercial 
operations on the same charging stock 
while producing motor fuel. The cat- 
alyst and feed stock used in both 
seales of operation were ‘the same; 
because, at the conclusion of the 
commercial test run, a catalyst sam- 
ple was withdrawn from the large 
unit and transferred to the pilot plant, 
and charging stock from the commer- 
cial unit was used in the pilot-plant 
runs. The data of Table 4 give the 


TABLE 4—PROPERTIES OF FEED STOCK 


Gravity, °A.P.I. 

Sulfur, per cent by weight 
Aniline point, °F. 

Cold test, °F. 

Conradson carbon, per cent 
Characterization factor 


100-ml. distillation, °F.: 
Initial boiling point (corrected to 
atmospheric pressure) 
5-per-cent point ‘ 
10-per-cent point 
30-per-cent point ... 
SO-perscerit NOME. 2...) icc ces ole wes 
70-per-cent point .. 
90-per-cent point 
95-per-cent point 





For ON-TIME Service 
in the West and Southwest 


E 
k 
; 


A swift, through Santa Fe freight, powered by giant Diese! locomotive, in Cajon Pass, California 


On-time performance is one big reason 
why freight shippers specify routings 
via Santa Fe. Equally important is the 
Santa Fe program of improvements in 
rolling stock, roadbed, and equipment. 

Santa Fe—all/ the way means undivided 
responsibility for your freight shipments 
between Chicago, California, the South- 
west, and the Texas Gulf Coast. 

Let your Santa Fe traffic representative 
help with your shipping problems. 


T. L. BOTHWELL 
General Freight Traffic Manager, Chicago 4, Illinois 
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TABLE 5—-C@OMPARISON OF PILOT-PLANT 
AND COMMERCIAL RESULTS 
Com- 
Type of unit— Pilot mercial 
Volumetric combined feed 
eae... 5 bath 1.2 
Yield data: 
Hydrogen sulfide in process 
gas, per cent by weight of 
charge .... 0.3 0.3 
Dry gas, C, and lighter, per 
cent by weight of charge F 41 
Butane - butylene fraction, 
per cent by volume of 
charge ° 10.7 
Debutanized ganoline, per 
cent by volume of charge F 40.7 
Catalytic gas oil, per cent 
by volume of charge .... 
Catalytic deposit, per cent 
by weight of charge ... 


Total liquid recovery, per 
cent by volume of charge 100.6 
Properties of products: 
Dry gas, C, and lighter ‘a 
Hydrogen, mole per cent .. 42.0 
Methane, mole per cent ... 
Ethylene, mole per cent ... 
Ethane, mole per cent ... 
Propylene, mole per cent . 
Propane, mole per cent ; 
Average molecular weight . 
Butane-butylene fraction: 
Total butenes, per cent by 
volume of liquid 
Isobutane . 
Butane 


Debutanized gasoline: 
Gravity, °A.P.I. j 
Octane ratings: 
F-1 method, without TEL 
addition ... 
F-1 method, plus 3 ml. 
TEL per gallon 
F-2 method, without TEL : 
addition fe 179.5 
F-2 method, plus 3 ml. 
TEL per gallon 
A.S.T.M. distillation °F.: 
Initial boiling point 
5-per-cent point . ; ps 
10-per-cent point . ee | 
20-per-cent point : . 170 
50-per-cent point .... a 
70-per-cent point 293 
90-per-cent point .... ..- 363 
95-per-cent cd Lia sae 
End point . 403 
Catalytic gas oil: Total Light’ Heavy* 
Gravity; °A.P.I. 28.5 31.8 26.7 
A.S.T.M. dist., °F.: 
Initial boiling point 494 396 520 
10-per-cent point... 520 448 
50-per-cent point . 594 516 
90-per-cent point.. 695 596 
End point ........ 760+ 655 
*60 per cent of total catalytic gas oil is 
light fuel oil. +Gasolines as analyzed con- 
tained approximately 3.9 per cent straight- 
run naphtha from feed stock. 


properties of the oil processed in both 
units. 

The yield and product-quality data 
compared in Table 5 indicate satis- 
factory agreement between the two 
scales of operation. The only appre- 
ciable difference in product distribu- 
tion is in the catalyst-deposit yield, 
where the pilot plant shows a lower 
coke production—which is perhaps 
due to somewhat better stripping in 
the pilot-plant equipment. 
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Map of Dollar Hide field, Andrews County, Texas. Wells marked “D” are producing from Devonian pay: 
those marked “S” produce from Silurian pay: Ellenburger pay discovery and offsets announced as Ellen. 
burger tests are marked “E.” (Base map courtesy Southwestern Mapping Co., Fort Worth) 


wit only 2 dry holes drilled since 

the completion of the Devonian 
discovery well on August 23, 1945, 
Dollar Hide field has racked up a 


record of 15 successful Devonian 
wells after the discovery, plus 2 Si- 
lurian producers. And now there is 
an Ellenburger discovery at the north 
end, extending the field a mile in 
that direction in the Devonian also, 
since drill-stem tests indicated the 
Ellenburger . discovery would also 
produce from the Devonian. 

The field is located in the extreme 
southwest corner of Andrews County, 
Texas, almost touching the New 
Mexico state line. In fact one of the 
wells now drilling in, (Lion Oil Co. 
1B, NE NW Section 6), and showing 
prospects of making another produc- 
er, is about three-eighths of a mile 
east of the state line (see map). 
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Excluding the Ellenburger discov- 
ery, which is still testing, there are 
eight wells drilling and five locations. 
Four of the locations are offsets to 
the Ellenburger discovery, to the 
south, east, west, and northwest. Of 
the 16 Devonian producers, 1 will be 
dually completed in the Silurian after 
the dual completion permit is 
granted. Of the two Silurian pro- 
ducers, one will be dually completed 
in the Devonian, after the dual com- 
pletion permit is issued. 

The main pay is the Devonian at 
an average depth of around 8,000 ft. 
From wells drilled thus far, it is 
estimated that the average Devonian 
pay section for the field is about 
100 ft. thick, and will probably pro- 
duce down dip through about 800 ft. 
of closure. 

The dry hole in Section 14 on the 


south end of the field was drilled in 
1938 and never reached the Devoni- 
an. The Humble Oil & Refining Co. 
dry hole on the southeast, in NE NW 
of Section 13, drilled about 2,500 ft. 
deeper than the average field well 
and was still in Devonian. This may 
indicate a fault on the south, or on 
the east side of the present produc- 
ing area. The Magnolia Petroleum 
Co. dry hole in SW SW Section 3, 
on the northeast side of the field was 
dry through both the Devonian and 
Silurian, but was not carried to the 
Ellenburger. This well was aban- 
doned, but not plugged, and there is 
still both surface pipe and 2,959 ft. of 
95-in. intermediate string in the 
hole. There is a bare possibility that 
future developments in the Ellen- 
burger might make it worth going 
back into the hole. — 
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Although there will be only three 
Silurian producers after present plans 
for dual completions are finished, 
two other wells have found that pay 
productive but have made no attempt 
to produce from it. All good Silurian 
shows have been near the top of the 
structure, and it is not believed likely 
that the Silurian productive area will 
be as large as the Devonian. With 
only the one Ellenburger well in, the 
productive area of that pay cannot be 
estimated reliably at this time. 

However, in addition to the three 
pre-Permian pays, nine wells had 
favorable drill-stem tests in the 
Wichita-Albany in the shallower Per- 
mian. No wells have been completed 
in this pay as: yet. 

At Dollar Hide there is no trunca- 
tion in the Devonian, and it goes 
across the structure with no marked 
thinning on top. Lion Oil Co. 1-B 
Cowden, NE NW Section 6, is appar- 
ently going to make a producer in 
the Devonian, and not only extend 
the field two locations west, but 
also extend the productive area down 
dip. Datum on top of pay in the Lion 
1-B is —5,179 ft., compared to —4,916 
ft. in Pacific Western Oil Co. 1 Cow- 
den in Section 4, previously the low- 
est, and —4,832 ft. at Lion 2-A in 
SE NE Section 6. 

One odd feature at Dollar Hide is 
that the Silurian oil is about the 
same gravity as the Devonian and in 
general appears to be quite similar. 
Yet there is no truncation, so there is 
no reason to assume migration. In 
several of the pre-Permian fields, with 
no truncation, where Silurian oil is 
found, it is apt to be lower in gravity 
and quite high in paraffin content, 
but not so here. 

The Devonian is being developed 
on a regular 40-acre pattern. The 
Ellenburger offsets to the discovery 
well have also been made on the 40- 
acre pattern. In the discovery, there 
is about 200 ft. of effective Ellen- 
burger pay seetion, and on drill-stem 
test at 10,068-10,120 ft., a 52-ft. inter- 
val, it flowed 87 bbl. of oil per hour, 
and the 50-ft. interval at 10,120-70 ft. 
just below made a flow of about 50- 
55 bbl. per hour. 

Although three of the completed 
wells set over 1,000 ft. of surface pipe, 
the general pattern is to set 200 to 
400 ft. of surface pipe, followed by 
an intermediate string at around 
3,200 ft. and then an oil string. About 
two-thirds of the wells completed so 
far have used a 7-in. oil string and 
a 95-in. intermediate. Wells using 
5-in. oil string frequently use an 8%- 
in. intermediate, although one well 
used 75¢-in. Most of the wells set the 
oil string through the pay and per- 
forate. The Ellenburger discovery, in 
accordance with a practice common 
in other fields, set the oil string just 
in the top of the Ellenburger. 

Drilling time varies, but generally 
the wells started this year and com- 
pleted without any unusual delays, 
have been finished in 57 to 60 days 
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from date of spudding to date of 


‘formal completion. 


Over half of the producing wells 
have been acidized, with the trend 
toward acidizing being more notice- 
able in the later completions. Treat- 
ments range from as low as 1,000 gal. 
in one of the early wells to as high 
as 18,000 gal. in one of the more 
recent ones. The over-all average of 
the wells thus far acidized has been 
about 6,000 gal. 

Among the drilling contractors 
active in the field, George P. Liver- 
more, Inc., has three rigs running; 
Drilling & Exploration Co. has two; 
Magnolia Petroleum Co. has two 
company rigs active; while Arrow 
Drilling Co., Loffland Brothers, 
Queen & Clevenger, and Rowan 
Drilling Co. each have one rig. 

The Devonian wells cost about 
$90,000 to drill and completely equip, 
including pro rata share of lease 
equipment. On the same basis, the 
Silurian wells run around $125,000, 
perhaps a little less. Preliminary 
estimates of the cost of a dual Devo- 
nian-Silurian completion run around 
$135,000, or an added cost of only 
about $10,000 over a Silurian single 
completion. The saving over a twin 
Devonian well is therefore estimated 
at about $80,000. 

Allowables at present are 160 bbl. 
per well per day for a Devonian 
well, 180 bbl. per well per day for 
a Silurian well, and the Ellenburger 
well, when formally completed, will 
probably have an allowable of around 
22@ bbl. per day, based on the for- 
mula usually used. The oil runs 42° 
to 43° gravity. The Devonian and 
Silurian oil is being run by Texas- 
New Mexico Pipe Line Co. Humble 
Pipe Line Co. has laid a line to the 
new Ellenburger discovery, which is 
on a lease jointly owned by Humble 
Oil & Refining Co. and Pure Oil Co. 

At present prices of oil, it is esti- 
mated that a single-pay Devonian 
well, on 40-acre spacing, will prob- 
ably pay out at a little under 1,500 
bbl. per acre yield. On the same basis, 
a Silurian single-pay well will prob- 
ably pay out at a little under 2,000 


bbl. per acre. A dual Devonian-Si-' 


lurian well, if figured on 40-acre 
spacing, will probably pay out on 
2,000 bbl. per acre combined yield 
from the two pays at present prices. 

With only the one well, a new 
discovery, in the. Ellenburger, it is 
too early to estimate what such wells 
will cost and what acre yield will be 
required to pay out. Based on the 
one well, Ellenburger wells will run 
1,500 to 2,000 ft. deeper than Silurian, 
and 2,500 to 3,000 ft. deeper than 
Devonian wells. The additional cost 
will be substantial, particularly in 
the earlier wells drilled. However, 
the present discovery had oil in both 
the Devonian and Silurian, as well as 
a Permian pay. Therefore dual com- 
pletions may be possible which will 
bring the total required pay out acre 
yield down to a low figure. 
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Before You Rebabbitt . . . 
It will pay you to send for and 
read the MaGnouia BEARING 
Metat Bulletin. It contains val- 
uable information on how to get 
the best results when you use 
MAGNOLIA ANTI-FRICTION BEAR- 
ING METAL or the other special 
purpose Bearing Metals. . 
Ask your dealer or send to us di- 
rect for your copy. 


awe, 


West Je y Street E]) 
. 1 Ft. Worth, ( 
» and Montrea 


izabeth 4, N. ] 


MAGNOLIA METAL CO. 
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THE NEW WIRE ROPE CLAMP 
That Really Holds the Line! 
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CABL-OX clamps work on a brand 
new wedging principle. Holding power 
increases with the load and exceeds 
tensile strength of rope used. Does 
not crush and weaken rope like old 
style U-clips. Assembly is fast, neat 
. saves breakdowns, equipment, 
injuries and expense. Can be used 
over and over. Cadmium plated. 


Cabl-ox 


Made in all sizes from Ye" to %", 
For all wire rope applications. 


Your Cabl-Ox folder gives 
complete description and prices. 
Write for it today. 


CABL- OX CORPORATION 
6 N. Michigan Ave., Chicago 2, Illinois 
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- QUESTIONS on TECHNOLOGY 


by W. L. Nelson 


Consulting Engineer 





Design of Depropanizer 


Can you give me a method of de- 


signing a depropanizer? We desire to 
make products as follows: 

; Feed, Ohd., Bottoms, 
moles moles moles 
2 
2 
42 1 
26 61 
7 84 
2 104 
2 245 

226 


nnpaaasa 


oo @ 


The feed is to be introduced at the 
top plate. Will you please give me an 
illustrative problem?—C.G.K. — 


It is not the policy of this depart- 
ment to publish complete designs, 
and in this instance the operations 
- and instructions would require an 

impossible number of pages. How- 
ever, certain suggestions will be 
made. 

The pressure must be 225 psig. or 
more because the reflux liquid at the 
top will consist primarily of propane 
and its vapor pressure at a receiver 
temperature of, say, 110° F. is about 
210 psia. The composition of the re- 
flux liquid will not be completely 
known until the design is nearly 
complete and hence, the pressure can- 
not be stated precisely until then. 

The compositions of the top and 
bottom products cannot be selected 
in advance, as was done in the state- 
ment of the question. The split of 
one component (in this case propane) 
can be selected, but the effective- 
ness of removal or retention of each 
of the other components is a func- 
tion of the number of plates, amount 
of reflux, and vapor pressures (or 
equilibrium constants) of each of the 
components. 

Many mathematical formulations 
have been suggested but in the opin- 
ion of this department they are un- 
satisfactory and are misleading be- 
cause they must be based on equilib- 
rium constants some of which are 
probably not accurate within plus 
or minus 15 per cent, whereas an 
accuracy of less than 1 per cent is 
required’ in order to obtain results 
comparable with those obtained in 
commercial operations. Finally, the 
methods are so cumbersome and re- 
quire sO many assumptions and 
trial-and-error solutions that only 
the most skilled or experienced de- 
signers should undertake them. It is 
doubted that the authors of some of 
the design methods can repeatedly 
get the same answers when using 
their own methods. The accuracy of 
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low-temperature analyses of the 
products of a fractionating column 
is not sufficient to permit a mathe- 
matical check on the column opera- 
tion. 


For these reasons, empirical meth- 
ods are employed in commercial 
practice. About 30 plates are required 
for the separation of only 2.3 per 
cent of the propane into the bottom 
product (as called for in the ques- 
tion) and 97.7 per cent into the over- 
head product, and a reflux ratio of 
about 8 to 1 will be required. Little 
can be said about the effectiveness 
of the separation of the other com- 
ponents, but in general the separa- 
tion of butanes indicated in the ques- 
tion would require fewer trays (per- 
haps 16) than the 30 recommended 
above. In other words, when obtain- 
ing the separation of propane désired, 
the separation of butane will be more 
effective than desired. The feed 
should be introduced at about 13 
plates from the bottom. The compu- 
tation of the number of plates is 
explained by Robinson and Gilliland, 
“Elements of Fractional Distillation,” 
McGraw-Hill Book Co., Inc., New 
York, 1939. 


We can only refer you to such 
sources as Petroleum Refinery Bngi- 
neering (McGraw-Hill Book Co., Inc., 
New York, 1941) or similar sources. 
Pages 197,, 463-67, discuss heat bal- 
ances; page 485 refers to diameter; 
page 569 shows the computation of 
pressure; and pages 489-504 describes 
a method of determining the number 
of trays required. We do not recom- 
mend that the number of plates be 
computed, that 30 be used, and that 
no commitment can be made about 
the exact composition of the products 
except with regard to propane. 


Correction—Oil For 
Dewaxing Carrot Fields 


T.G.R. comments regarding our 
Question of August 9, 1947, entitled, 
“Petroleum Weed Killers.” The selec- 
tive herbicide for carrots is Sovasol 
No. 5 rather than Sovasol No. 75 
which was mentioned in our Questien 
of August 9. The comments of T. G. R. 
and information sent by him are pre- 
sented below, 


Sovasol 75, if applied directly to 
carrots, will kill them as well.as the 
weeds, whereas Sovasol No. 5 kills 
only the weeds. Socony-Vacuum Oil 
Co., Inc., New York, has a bulletin 
entitled, “Deweeding Carrot Fields 


with Sovasol No. 5,” parts of which 
are summarized here. 

Early attempts to weed carrots with 
oils such as stove or fuel oils were 
not entirely successful because if used 
within 75-90 days before harvest time 
(or during the four-leaf stage) they 
impart an oily taste or odor to the 
vegetable. Suitable weed killers for 
carrots should have the following 
characteristics: 


1. Absence of highly flavored com. 
pounds. A pronounced taste or odor 
limits the use of such oils to the 
period when the carrots are in the 
two to four-leaf stage. 

2. Relatively rapid rate of evapora. 
tion and freedom from heavy oil frac- 
tions. 

3. Optimum concentration of aro. 
matic hydrocarbons. (Approximate; 
15 per cent for carrots). 

4. An acute rather than a chronic 
toxic effect. Chronic tdxicity is mani. 
fested by a slow killing of tissues at 
a distance from the point of spray 


. contact. Oils with a final boiling point 


greater than 425°-450° F.. produce 
chronic toxicity and are undesirable 
because they are relatively nonselec- 
tive. 

Sovasol No. 5 exhibits the above 
properties, and in addition, is rela- 
tively nontoxic to humans; is free 
from acidity, and gum-like materials 
which might corrode or plug farm 
equipment; and is more ‘toxic to 
grasses than stove oils or kerosine. 
Its properties are indicated in Table 1. 


TABLE 1—PHYSICAL CHARACTERISTICS 
OF SOVASOL NO. 5 


Color 
Odor 


.. Water white 
¢ , . Sweet 
Copper-dish corrosion .. none 
Acidity of residue . neutral 
Gravity, A.PI. . , : 48.4 
Flash-point, Tag, °F. 105.0 
Distillation: 
I.b.p., °F. 
F.b.p., °F. 


300-305 
385-395 


It is nontoxic to carrot, dill, caraway, 
and parsnip crops but kills beans, 
beets, cabbage, cucumbers, potatoes, 


and tomatoes. However, the weed 
killer must be applied properly. Some 
precautions are: 


1, Do not use over 120 gal. per acre. 

2. Do not apply immediately (2 or 3 
days) after a rain or on very hot 
quiet days. ; 

3. The plants should be 2 in. or 
more tall, they should have at leas! 
one true fern leaf, and the root should 
not be larger than a pencil. 

4. Do not spray within 30 days of 
harvest. 

5. Rubber is softened by the oil. 

6. The oil is mildly irritating to the 
skin. Soaked clothing should be re- 
moved and dried. 

Nearly all annual weeds, if sprayed 
when less than 2 in. tall, are wilted in 
10-60 minutes and die within 2-4 days. 
The cost is said to be $10-$25 per 
acre as against $40-$100 per acre for 
hand weeding. 
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Increased Size Drill Pipe 


fig preceding three installments 

dealt with relationships among 
different factors affecting the per- 
formance of the circulating system 
of the rig. The purpose of thé dis- 
cussion was to emphasize, the re- 
quirements which modern drilling 
imposes on the circulating system, 
because of the increased depth of 
drilling, types of muds used, and 
rates of circulation required. It has 
been pointed out that reduction of 
tool-joint restrictions was in itself 
not sufficient’ to keep circulating 
pressures within reasonable limits 
and that the present trend is 
toward use.of larger-diameter drill 
pipe. 

Several. investigators; 
with the problems of flow of mud 
through the circulating system, 
suggested a number of years ago 


the advaritages of the high drill-. 


pipe-to-drilled-hole ratio.. While in 
some of. the oil-producing areas of 
the country large-size drill pipe 
was used extensively, even at that 
time, the problem was in general 
of no pressing importance because 
of the low average depth of drill- 
ing. It is in the last few years that 
the subject. has begun to attract 
more-general attention. 


A-.S*IN. 0.0, DRILL PIPE 
: TOOL s 
. WITHIN FT. 


C = 9% IN. HOLE = 5% IN. ORICL 


dealing © 


Pumping-Power Savings 


To bring out the effects of larger- 
size drill pipe on pressures, power 
requirements, ‘and..efficiencies, the 
example may be used which’ was 
employed as an illustration in In- 
stallment 44. In this example, for 
9%-in. hole, 444-in. drill pipe, 8,000- 
ft. drilling depth, 400-g.p.m. rate 
of circulation, and a given mud, 
conditions were calculated to be as 
follows: pressure losses in’ drill 
pipe 560 -lb., in tool joints 56 Ibs 
in annulus 40 lb., power require- 
ments 222 hp., efficiency 11 per 
cent. 

For the same conditions except 
for the drill-pipe size which is 
changed from 4% to 5 9/16-in. sim- 
ilar data may be determined from 
chart shown in Fig. 47..These data 
are: losses in drill pipe 160 Ib., in 
tool joints 32 lb., in annulus 72 Ib. 
With the constant losses in surface 
lines, hose, kelly, etc., remaining 
unchanged the pumping’ power re- 
quirements are 115 hp., efficiency 
22» per.cent. It should be noted 
that, a reduction of nearly 50 per 
cent in power has been .attained. 

Theoretical comparisons of such 
type are difficult to confirm by 


Fig. 47 — (Left) Pressure 
losses for 9%-in, hole 
5 9/16-in. drill pipe 
equipped with full- hole 
tool joints, and for mud 
with assumed character- 
istics 


Fig. 48—(Right) Pressure 
drop in 4%2-in. E.U.LF. 
drill pipe and in $§-in; o.d, 
pipe with 4%2-in. I.F. tool 
joints . ; 


actual ‘field data because of need 
for similarity ‘of test conditions. 
Nevertheless, sufficient field data 
are available pointing out the pos- 
sibilities of pumping-power saving 
by use of larger-diameter drill 
pipe. This fact is particularly im- 
portant in case of. power rigs, 
where the power pump is the main 
factor limiting the economical drill- 
ing depth of the. rig. This limit 
may be considerably extended. by 
use of larger-diameter drill pipe, 
provided of course that the hoist- 
ing equipment is capable of han- 
dling the increased weight-of pipe. 
In case of steam rigs fuel savings 
may be expected from use of larger 
size of drill pipe. 
Other Advantages 


Satisfactory effects of increased 
annular velocities, resulting from 
use of larger-size drill pipe and 
factors limiting these velocities 
have been already discussed. An- 
other advantage is the higher tor- 
sional strength of larger drill pipe, 
an important factor in case of deep- 
drilling operations. Ability to sup- 
ply to the bit proper volumes of 
mud without excessive pressures 
increases the rate of penetration. 

One of the major operators is 
now changing all the 4%-in. drill- 
pipe strings to 5-in. o.d. pipe. This 
policy was adopted only after ex- 
haustive tests: No swabbing effect 
was noted as a result of use of this 
larger size of pipe. Chart in Fig. 48 


. shows the comparison of pressure 


drop in 4% and 5-in. drill pipe’ 


References 


1. Chart from an article by E. H. Short, 
Jr., “Large Drill Pipe Results,in Greater 
Speed in Drilling Gulf, Coast Wells,” The 
Oil and Gas Journal, February 22, 1947. 


No. 45 in a series by Joseph Zaba. petroleum engineer, Houston 
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/_ ++ .in manufacturing phosphoric 
.~ acid...with Carbon, Graphite, and 
“Karbate” Impervious Graphite 


ass 
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COOLANT 
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ujarbate” imperviows 


a STORAGE 
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pump 
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ARBON, Graphite, and “Karbate” 
materials are ideal for the construc- 
’ tion of complete systems for the manu- 
facture of phosphoric acid and related 
compounds. They are unattacked by 
phosphorus, its oxides and acids, or by 
those contaminants normally encoun- 
tered in the manufacture of these 
products. 

Graphite material, because of its 


pical of one 


process for 


high thermal conductivity, is required 
for combustion chambers and gas cool- 
ers; but either carbon or graphite is 
suitable for hydrators and precipita- 
tors. Chamber and hydrator construc- 
tion may be either vertical or horizon- 
tal, completely of graphite and carbon, 
or graphite and carbon-lined steel, de- 
pending upon individual design con- 
siderations. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
ucC 
30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City; New York, Pittsburgh, San Francisco 


Advantages of 
“National” Carbon, 
Graphite, and 
“Karbate” materials 


No melting point 
te 
Immune to thermal shock 

* 

No metallic contamination 

of product 

ae 

Light weight with adequate 

strength 

o 


Easy to machine 
and install 











The terms “Karbate” and “National” 
are registered trade-marks of 
National Carbon Company, Inc. 
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A WEEKLY FEATURE OF THE OIL AND GAS JOURNAL 


3—Pipe and Tubing Sizes 
(4 Through 51/, In.) om 


Pipe stillor -— 5 
boiler* tubes Thickness 
Steel pipe poe as, a «Casing 
c ie . Thick- Wt. per ft. BN CeO) 
Nominal pipe Schedule O.D. ; ED: O.D. ness O.D. plain or * .O.Dy. LD. 
size (in.) or name - (in. Gn) (in) (in) © (in) ends (Ib.) In. fraction (in.)  (in.) 
442 double extra strong 5.00 3.58 4% 0.134 4% 6.25S 0.134 10 
. er aga .... «§=4% 0.156 4% 6.61L. 0,142 : 

4% 0.188 .4% 6.88S 0.148 

4% 0.219 ° 4% 7.64L 0.165 

4% 0.250 4% 8.30S 0.180 

4% 0313 4% 8.63L 0.1875 

4% 0.375 4% 9.32S 0.203 

4% 0.438 4% 940L 0.205 

4% 0.500 4% 10.799H 0.237 

4% 0562 4% 1135H 0.250 

4% 0625 4% 1143S 0.252 

4% 0.687 4% 1156S 0.255 

4% 0.750 4% 1224H 0.271 

4% 0.875 4% 13,97H. 0.3125 

4% 1000 4% 1498S 0.337 


4% ts 6.60S 0.134 
4% _ 7138S 0.145 
4% 4% 8.07S 0.165 
4% 4% 9.14S 0.1875 
4% 4% 9.395 0.193 
4% 4% 1201S 0.250 
4% 4% 1481S 0.3125 
4% 4% 15.75S 0.334 


6.96S 0.134 
7.67S 0.148 
7.87S 0.152 
8.52S 0.165 
927S 0.180 
9.64S 0.1875 
10.40S 0.203 
11.23S 0.220 
12.54S 0.247 
12.68S 0.250 
12.82S 0.253 
1449S 0.288 
1487S 0.296 
15.34S 0.306 
15.64S 0.3125 
17.61S 0.355 


S% . 5% 8.33S 0.153 5% 4,944 
5% 5% 9.85S 0.182 . 5% 4.886 
5% 5% 1014S 0.1875 5% 4.768 
5% 5% 1289S 0.241 - 5% 4648 
he a wes) | OM 5% 1335S 0.250 ., tubeGar a 
e Dat $54 vice OM 5% 1591S 0.301 
Jux aie ee | 5% 1648S 0.3125 


*Boiler tubes in bold face. I.D. of boiler tubes is a minimum and they are usually thicker. 

Notes—Pipe-still tubes are available in outside diameters of 1/16-in. increments and in the many thicknesses shown in 
full for the sizes of 444 and 5 in. o.d. above. 

For line pipe the symbols L and H indicate A.P.I. line pipe specifications and S indicates other sizes some of which 
are special. 

Refer to The Refiner’s Notebook No. 173 for references and specifications. 


No. 170 in a series by W. L. Nelson, professor of petroleum refinery engineering, University of Tulsa 








40 standard 5.563 
80 extra strong 5.563 
120 ° 5.563 
160 ° 5.563 
... double exira strong 5.563 
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TRANSCO V-DRIVES 











COMBINATION GROOVE SHEAVES 
—Carried in jobber stocks everywhere for 
use with either A or B V-belts, these lighter 
weight sheaves meet a large percentage 
of all V-drive needs and are available at 
lower cost because of high production. 





FOR FAST DELIVERY FROM STOCKS IN THE SOUTHWEST. 


QD SHEAVES—tThe original 
a and most popular tapered 
BOLTRIM SHEAVES—The original de- sleeve tine dheave fer com- 
mountable rim sheave, improved to better ceed tae the dell. Mies 
meet today’s requirements. Quick ship- P ¥ 
ment with either standard or special hubs. 





to put on—easy to remove. 
Rims can be changed without 
dismounting hub. 








SPECIAL SHEAVES—wWith 
our own foundry facilities, we 
can offer prompt service on any 
required special sheaves, up to 
56°" PD and any face width. 


GOODRICH V-BELTS—Goodrich 
V-Belts are carried in stock in all popular 
sizes plus some few of those which are less .... 

e widely used. Goodrich quality plus well © 


“matched sets means better service from a TRANSMISS! ON 


our r drives 





METALOCK 


Corrosion-Resistant Alloys 


Cold Process for ; 
For All Acids 


Repairing Cracked or 
Broken Metals 


Master of Stellite 
and 


Hastelloy Surfaced 


Avoid the Necessity 
For Installing 
New Equipment 

Save Costly Delays 


or 
Precision Machine Complete Shutdowns 


Only Licensed Men 
Makes Metalock 
Repairs 


On Location Service 





Manufacturers of all types of plungers, sleeves 
and rods—hard surfaced to suit customer’s needs 


24-Hour Service 
All Work Guaranteed 
Call or Write 


ALLOY WELDING & MFG. CO., INC. 


831 South Xanthus PI. 
Box No. 121, Tulsa, Okla. Phones 4-3728, 4-1848 





Alloy Welding & Mfg. Co., Inc. 


Petroleum Erosion and Abrasion Protection 


NEW ORLEANS 





MACHINERY 
CORPORATION 


DALLAS, TEXAS 





Type KLS 
10-Inch Stroke 


WORTHINGTON Pumps and genuine Worthington Repdir Parts 
are - available — through Lockett Dealers— from Warehouses 
maintained in the principal oil fields throughout Texas and 
* Louisiana, backed up by a large replenishing stock at our 
Houston and New Orleans Wareh This bles Lockett 
Dealers to promptly supply ded equipment. Worthington 
Pumps are adaptable for use with Engines or-Motors of any 


specified type or manufacture, to provide a complete pump 
ing unit. 


A. M. LOCKETT & COMPANY, LTD. 


HOUSTON 
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Change in Oil Volume 
With Gas Solution 


| 
| 
| 
| 
| 
| 
| 
| 
AS gas dissolves in crude oil there can best be explained by refer- 
| is an increase in the total liq- ence to Fig. 1. 
uid volume. Best means of obtain- Consider a sample of reservoir 
| ing this volume increase is by an liquid of volume V; (Fig. la) which 
empirical measurement on a saffi-»...is brought to stock-tank conditions 
| ple of reservoir oif, as the pressure - (Fig. 1b) at which point the liquid 
is brought from its“original reser- — voliime measures V:, some quan- 
| voir value to atmospheric or some tity less than V:. The following 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 




















































No. 308 


V: 
Shrinkage factor = ———-_ (4) 


Vi 








These ratios all express the same 
change and the relationship be- 
tween them is as follows: 


B = (1 + Shi) 
1 









Shrinkage factor 
1 
FS ene (5) 
(1 — Sh.) 
Shrinkage factor 
= (1 — Sh.) (6) 


Perhaps the most commonly used 
of these quantities is the forma- 
tion volume factor designated as 8. 
It is defined as the volume in bar- 
rels at reserveir pressure P and 
temperature T: occupied by 1 bbl. 
of stock-tank oil, plus the gas 
which will go into solution at that 
pressure and temperature. 





other desired base. four relationships are used to ex- The increase in liquid oil volume 
Change in oil volume, upon lib- press the change: that occurs as gas goes into.solu- 
eration of gas, must be referred to Vi~V; tion will of course hold only so 
some basis. This basis may be the Shrinkage = Sh, ——————_ (1) _ long as there is gas available. As 
reservoir oil or the stock-tank oil. V: pressure increases above the bub- 
Usually, the latter is preferred V.—Vv ble point of the liquid, it under- 
O since it is this quantity that is Shrinkage = Sh: : 4 (2) © 80eS compression and its volume 
measured as a matter of.field op- j Vv decreases. Thus, the formation vol- 
eration. : ume factor for a given reservoir 
The change in oil volume upon Formation volume factor oil is at a maximum at the bubble 
reduction in pressure is commonly point. ' 

* expressed in two fashions, (1) as a V; As was pointed out under the 
relative volume ratio, or (2) as a = fvf.=8=-——— (3) _ discussion of amount of gas in solu- 
percentage volume change. This V: tion, two methods, “flash” and 

: “differential” liberation, are used 
P to measure the amounts of gas 
PRESS. P 2) PRESS. ATMOS. evolved. Since these two methods 
a give different quantities of gas, 
Vv they must also give different 
; shrinkage values or formiation vol- 
BBL. OF LIBERATION | LIBERATED GAS ume factors. 
rererittere OF GAS ‘3 (rx V2) STD. CU. FT. New nomenclature: 
LIQUID Sh = Shrinkage, referred either to 
? stock tank oil or reservoir oil. 
| ¢— ee nearer 
RESERVOIR be retamtgis ? 
| TEMPERATURE * "f TEMPERATURE = 60°F ScIRTas Ghee’Ee tes Oh ale 
TA 1B ; Bo = Value of 8 at original reservoir 
| Fig. 1—Schematic relations of reservoir and stock-tank oil to dissolved and he valine’ at p at ceturatien’ yew 
| liberated gas sure. 
--—-=WALUE OF fu AT SATURATION POINT — -— Fig. 2—(Lett) Idealized 
| --+-- ORIGINAL VALUE OF fut oof---- : curve showing formation ‘es a 
N ' volume factor as a func- —+-+—--+— 
| = i 2 tion of pressure in an in- 6 pan. e 
c 3 = stance where original res- ¥Y P . 
| a § « ervoir pressure was above “ : 
. 3 ¥ N _the saturation pressure. 2 
| = $ Fig. 3-(Right) Data on $ 
| O g = ® formation volume factor 2 S 
3 S ~ as a function of pressure 8, 3 
| J $ = for an actual reservoir $ 8 
= & sample (U. S. Bureau of §' % 
| l faaaoe RI. 3715, Rodessa 
| PRESSURE — PSIA. <icaPhss 4 | ee 
a | Series prepared by Dr. John C. Calhoun, Jr., Petroleum Engineering School, University of Oklahoma 
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In bridge, all the honor count 
assures you of a winning hand. In cool- 
ing equipment, experienced engineers 
with the know-how of continuous con- 
struction, and CONTROLLED EXPERI- 
MENTATION,—the honor count of 
cooling engineering assures you of 

_ economically operated cooling equip- 
ment to fit your exact needs. 


A working creed 43 years old— 
“THE WILL TO DO RIGHT” 


COOLING TOWERS SINCE 1909 om 


han. 


SANTA ref TANK & TOWER E> COMPANY 


DIVISION OF INDUSTRIAL MANUFACTURERS . 
$401 SO. BOYLE AVENUE * Telephone LAfayette 0194 * LOS ANGELES 11, CALIFORNIA 
BRANCHES; HOUSTON, TEXAS * TULSA. OKLAHOMA * NEW YORK, N. Y. * SAN FRANCISCO, CALIFORNIA 
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Gulf Announces Big 
Expansion Pregram 


Mor construction work will get 

get under way early next spring 
on a $20,000,000 expansion program 
at the Cincinnati and Toledo refin- 
eries of Gulf Oil Corp. 


The program, on which contracts 
already have been let, calls for con- 
struction of new catalytic cracking 
units at both refineries, which, the 
company said, will equip both’ refin- 
eries to produce higher octane gaso- 
lines and other products of improved 
quality. In addition, production at 
the Toledo plant will be increased 
25 per cent. 

Preliminasy work already is under 
way. Completion of the new facilities 
is scheduled in 1949. ‘ 

At Cincinnati the new catalytic 
cracking unit largely will replace 
present thermal cracking installa- 
tions, which will be converted main- 
ly to primary crude distillation. A 
new polymerization unit also will be 
built. 

The machine shop and other me- 
chanical shops will be modernized 
and combined to achieve greater ef- 
ficiency. Additions will be made to 
the refinery laboratory and office 
building. 

At Toledo a new primary crude-dis- 
tillation unit.also will be included 
in the expansion program. The new 
cracking unit will provide higher oc- 
tane gasoline to the area served by 
the refinery, in addition to boosting 
the plant’s capacity. Plans at Toledo 
also include a modern laboratory and 
the centralizing of all mechanical 
shops. 

Chicago Bridge & Iron Co. has 
contracted for relocating and rebuild- 
ing tanks at Cincinnati, where the 
site is now being cleared. Contrac- 
tors have begun road, track, and levee 
work at Toledo. BE. B. Badger & Sons 
Co. and M. W. Kellogg Co. will han- 
dle major construction work at both 
refineries. 


New, Low-Cost Drying Oil 
From Petroleum Announced 


NEW YORK.—Production in com- 
mercial quantities of a new petrole- 
um-derived ‘oil (resin) named Pana- 
pol 2C, has just been announced by 
the Chemical Division of Pan Ameri- 
can Refining Corp. This resin is re- 
ported to be suitable for use in paints, 
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alkyd enamels, varnishes, printing 
ink, and numerous other applications. 
It is reported to possess good odor, 
thus differing from most other petro- 
leum-based resins and drying oils. It 
shows color comparable to linseed 
oil, and may be supplied at a cost of 
about one-third the price of linseed 
oil, it is claimed by the company. 
The product is said to be both a 
resin and an oil, hardening on ex- 
posure to air, by both oxidation and 
by polymerization. Two’ main com- 
mercial applications are: Because 


the material penetrates paper better. 


than do vegetable oils it is advan- 
tageous for use-in lithographic var- 
nishes in printing; and its low cost 
makes it desirable for use in main- 
tenance-type wall paints, etc., where 
frequent replacement is required. 


Synthetic Rubber Plants 
Essential, Probers Told 


OUSTON.—The synthetic rubber 
subcommittee of the House armed 
services committee was told at a 
hearing here last week that any move 
to close down the United States syn- 
thetic rubber industry would be a 
“national folly.” 

“Standby is a very poor second line 
of defense; these plants cannot be 
stopped and started again on a 
moment’s notice,” George P. Bunn, 
vice president of Phillips Petroleum 
Co. and manager of the firm’s buta- 
diene plant ‘at Borger, Tex., told the 
subcommittee. 

Rep. Paul Shafer (R., Mich.), cHair- 
man of the subcommittee, assured in- 
dustry officials at the hearing that 
Congress will keep the synthetic 
rubber industry operating. If neces- 
sary, he added, subsidies and other 
aids would be forthcoming. 

“Through its investigations, the 
subcommittee has definitely deter- 
mined that the United States must 
maintain its synthetic rubber indus- 
try,” Representative Shafer said. 
“The question now is to determine 
how much production should be 
maintained.” 


Product Improved 


Bunn told the group that synthetic 
rubber is now being produced with 
wearing qualities 35 per cent above 
that of natural rubber, More improve- 
ments may be expected as the indus- 
try moves further along in research 
of manufactured rubber, he said. 

Figures were presented by Bunn 








LEADING CONTRACTORS PREFER 
. 


PUMPS + HOISTS + LIGHT PLANTS 


DEPENDABLE 
RUGGED 
SIMPLE 


° 
SAVE 
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SAVE 
TIME 


Be 2 aoe 


MACHINERY CORPORATION 


4( 3 SOUTHWEST BLVD KANSA TY 10, MO 


RING 
GASKETS 


Standard and special ring gas- 
kets, precision-machined from 
stainless and steel forgings of 
minimum hardness. Gauged to 
pitch diameter. Available in 
oval and octagonal. For perfect 
service insist on SCOT ring gas- 
kets, 
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to show that tire production in- 
creased from 49,933,000 of all types 
and sizes in 1939 to an estimated 
73,000,000 for 1947. This is expected 
to level off between 64,000,000 and 
65,000,000 by 1950. The use of a mini- 
mum of 25,000 tons of synthetic rub- 


ber annually can be assured, he said. " 


Long-range legislation was* urged 


| by Bunn and officials of Humble Oil 


& Refining Co. They advocated Gov- 
ernment controls requiring use of 
synthetic rubber in all tires to en- 
courage an improved process, and 
asked that all synthetic plants be 
made available to private operators, 
either by lease or sale. Bunn said he 
believes private firms could hold 
prices at their present level of 18% 
cents a pound. 

Bunn further suggested that Con- 
gress limit its controlling legislation 
to 5 years. 


Congress to Get Report 


Representative Shafer told the wit- 
nesses that his committee would have 
its recommendations ready for the 
regular session of Congress in Jan- 
vary. 

G. R. Lyon, production manager 
for Goodyear Tire & Rubber Co., told 
the committee that plants could be 
operated economically at less than 
rated capacities. However, he added, 
if production is reduced too much 
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FOR over 30 years 
ERIE has specialized 
in the manufacture of 
high quality bolting. We 
use the very latest 
equipment for heat 
treating, machining, 


us your bolting speci- 
fication for our esti- 
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A DEPENDABLE SOURCE OF HIGH QUALITY BOLTING FOR RAILROADS, REFINERIES, DIESELS, 
FARM. MACHINERY, EXCAVATING EQUIPMENT AND ALL TYPES OF HEAVY MACHINERY. 


below the rated capacities, the result 
would be higher unit costs. 

Bunn said that plants capable of 
producing a minimum of 600,000 tons 
annually should be kept in opera- 
tion. 

The hearing followed a tour of 
synthetic rubber plants and petrole- 
um refineries on the Texas’ Gulf 
‘Coast. 

The congressmen planned..to.con- 
tinue their synthetic rubber inspec- 
tion tour in Louisville, Ky., and 
Akron, Ohio. 


Highway Gasoline Use Up 
11.2 Per Cent in 1947 


An increase of 11.2 per cent in the 
national consumption of motor ‘gaso- 
line for highway use has been regis- 
tered during the first 6 months of 
1947, compared with the same period 
in 1946. 


Northwestern Refining 
Buys Comet Refinery 


Northwestern Refining Co. has 
purchased from Stanley G.. Gray, 
Minneapolis, the Comet Refining Co., 
New Brighton, Minn. 

Northwestern, which now operates 
a 5,000-bbl. a day topping and vac- 
uum asphalt plant at St. Paul Park, 
plans to modernize and enlarge treat- 
ing facilities for the handling of sour 
crudes. ; 

The purchase price was not dis- 
closed. 


Products Sales Show 
Continuing Increase 


September sales of petroleum prod- 
ucts totaled approximately $47,000,- 
000, according to estimates of the 
Office of Business Economics of the 
Department of Commerce. 


OF ANY 
PLANT... 


. IS ITS BATTERY OF 


HEATERS 


7 
BORN ENGINEERING CO 


TULSA, OKLAHOMA 
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PIPE LINES - 


Aramco Building 61-Mile 
Abgaiq-Ras Tanura Line 


Cee Sree is now under way 
on 61 miles of 20 and 22-in: pipe 
from Abqaiq field to the Ras Ta- 
nura refinery of Arabian American 
Oil Co. The line is being laid by 
Arabian American with its own 
spread organization and equipment. 
The project is entirely separate from 
the Trans- Arabian Pipe Line Co 
1,050-mile, 30 and 31-in. line to be 
built from Abqaiq to the Mediter- 
ranean. 

Pumping equipment for Arabian 
American’s Abqaiq-Ras Tanura line 
will consist of gas - turbine - driven 
centrifugal pumps at Abqaiq. It is 
contemplated that in the future elec- 
tric motors may be substituted for 
the gas turbines. The new line fa- 
cilities will have a total capacity ‘of 
200,000 bbl. daily. During initial oper- 
ations it is expected that throughput 
will be approximately 100,000 bbl. © 

Of the 61 miles for the project, 40 
miles of pipe is to be laid on top of 
the ground as a restrained line on 


steel-bearing pile supports at 45-ft. 
intervals. To the cap of each support 
a ring girder is to be welded. The pipe 
is also to be welded to the ring gir- 


‘der. At the ends of the section to 


be laid- above ground, large thrust 
anchors are to be constructed. The 
reason for supporting the 40-mile 
section above ground is to keep it 
above the sabkha, the local name 
given to the salty soil with a water 
table 1 ft. or more below the sur- 
face. The remaining 21 miles of pipe 
for the project is to be buried. 

Two grades of crude are to be 
batched through the line, one sour 
and the other sweet. 

Special pipe-line construction 
equipment is being used for the proj- 
ect made by American manufactur- 
ers, including Crutcher-Rolfs-Cum- 
mings, Perrault Brothers, and M. J. 
Crose Manufacturing Co. 


T.G.T. To Let Contracts 
For 400-Mile Looping 


Tennessee Gas Transmission Co. 
expects to let contracts in January 
for approximately 400 miles of pipe 


AIRPLANE ENGINE DRIVES BOOSTER PUMP 


Airplane engine driving centrifugal pump at one of the Great Lakes Pipe Line Co. inter- 
mediate booster stations of a type installed this year on three of the company’s trunk lines. 


Acoustic blankets are on both sides to reduce engine noise. An asbestos board fire wall is 


between the engine and pump, Each unit has a seven-stage centrifugal pump designed for 

41,000 bbl. daily through an 8-in. line at 900 psi. This is driven by a 12-cylinder, V-type, 

liquid-cooled Allison engine developing 870 hp. at the required speed ef 2,300 r.p.m. When 

these war surplus engines become inoperable they are sent to salvage, since maintenance 
is impracticable 
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FASTER, BETTER 
PIPE CLEANING... 


with Crose pipe cleaning machines. 
Machines designed for pipe sizes from 
2” to 30” diameter. Equipped for sta- 
tionary or traveling operation. The 
machines with independent speed 
contrél on travel and priming head. 


Available in 3 Models: 

Model X—2” to 12” Lightweight 
portable unit for smaH recon- 
ditioning projects. 

Model M—2” to 16” pipeline 
machine. 

Model K—16” to 30” pipeline 
machine. 


Available on rental or 
outright sale basis 


MANUFACTURING COMPANY, INC. 
2715 Dawson Road Tulsa, Okla. 














Cut & Bevel Any Pipe 
With 
Maximum SPEED 
Minimum COST 


The H & M PIPE CUTTING 
and BEVELING MACHINE 


SPEED: Complete cut and bevel can be 
made on 12 inch pipe in about 2 minutes. 


ECONOMY: Save approximately one- 
half labor and gas costs. 


PORTABILITY: Can easily be carried 
from one pipe section to another. 


Write for Literature 


The H & M 
Pipe Beveling Machine Co. 
511 Petroleum Building, Tulsa, Oklahomo 
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“Everything for 


the Pipeliner”’ 


PIPE COATING 
and WRAPPING 
MACHINES 


Stationary and Line Traveling 


PIPE CLEANING and 
PRIMING MACHINES 
Stationary and Line Traveling 


American Steel Works 
HEATING KETTLES 
e 


PIPE LINE SUPPLIES 
AND EQUIPMENT 


INC. 
1130 NORTH BOSTON 
TULSA 6, OKLAHOMA 
Phone 5-1104 








MOLE 
Pipeline 
Cleaner 


For BETTER cleaning of 
CRUDE LINES | 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 











for the construction of loops author- 
ized by Federal Power Commission, 
Permit No. 808. In a previously pub- 
lished report the 1948 program for 
No. 808 was erroneously mentioned 
as 40 miles. 

The looping for this program next 
year will be done mostly in Kentucky. 
However, loops will be installed at 
various points from Texas northward 
to West Virginia, where the under- 
taking will include 120 miles of 20-in. 
at the northern end of the system. 
This entire 400-mile looping program 
will be handled in six or seven jobs. 

The company’s first centrifugal 
compressor station will be completed 
near Morehead, Ky., in December at 
an estimated cost of $500,000, accord- 
ing to J. J. King, assistant to the 
vice president, in a statement in the 
current issue of the company’s pub- 


‘lication .“The Line.” 


In addition to having a lower in- 
vestment cost than that of a conven- 
tional reciprocating unit station, King 
says it is expected that the Morehead 
station can be operated and main- 
tained at,a substantially lower cost 
than the company’s present compres- 
sor stations. Electric power "for the 
station will be delivered over a 10- 
mile power line, being built by the 
company, and will be transmitted 
from the system of Kentucky & West 
Virginia Power Co. Power will be 
delivered at 33,000 volts and then 
stepped down to 4,100. volts. 


Anglo-lranian Planning 
Big-Inch Crude Line 


Anglo-Iranian plans to lay a 56- 
mile pipe line from the Agha Jari 
field to the Persian Gulf port of 
Mashur, in preparation for increas- 
ing crude-oil exports in 1949. Twenty- 
eight miles of this line will be 20-in. 
pipe and 28 miles 22-in. pipe.. The 


work will be carried on under the. 


supervision of Edward L. Hobbes, of 
Anglo-Iranian, who is now acting in 
an advisory capacity for Middle East 
Pipe Lines, Ltd., which is jointly 
owned by Anglo-Iranian, Standard 
Oi Co. (N. J.), and Socony-Vaeuum 
Oil Co., Inc. Anglo-Iranian is handling 
all construction on the 56-mile project. 

Hobbes has been in the United 
States recently investigating construc- 
tion methods and equipment. E. M. 
Henderson, formerly assistant chief 
engineer, Interstate Oil Pipe Line 
Co.," who recently joined tht engi- 
neering department of Standard Oil 
Co. (N. J.) has been working in Lon- 
don, England, in recent weeks with 
the organization of Middle East Pipe 
Lines, Ltd. 


Gulf Looping Is Half 
Completed in Illinois 

Gulf Refining Co., Tulsa Pipe Line 
division, has completed two. of .the 


loops of the 48-mile, 10+in.. looping 
program in Illinois and Indiana. 
T & L Construction Go. has finished 
the 8-mile loop which it contracted. 
Sheehan Pipe Line Construction Co. 
is working on its second loop of the 
40 miles contracted. Sheehan opera- 
tions .are supervised. by James H. 
Nolan, superintendent, who operates 
from field headquarters at Green- 
wood, Ind. 


United Gas Completes 
20-In. Carthage Line 


United Gas Pipe Line Co. pushed 
construction of 32-mile 20-in. line 
laid with two spreads by the con- 
tractor, Brown & Root, Inc. This line 
is for the’ transmission of natural 
gas from the Carthage, Tex., field 
to a connection with the Big-Inch 
pipe line system operated by Texas 
Eastern Transmission Corp. 


Pipe Line Men Win 
Awards in Contest 


Awards have been made by the 
James F, Lincoln Are Welding Foun- 
dation to A. M. Hill, superintendent 
of line maintenance, Stanolind Pipe 
Line Co., and to J. B. Smith, research 


engineer, Standard Oil Co. (Ohio) for 





CORROSION 
PREVENTION 


@ These protective materials for all 
types of structures, above and be- 
low ground, have been proved by 
years of service to effectively pre- 
vent corrosion under most severe 
conditions. Order them for your 
next job. 


BITUMASTIC 


@ Hot applied pipe line coating. 
®@ Cold applied coating and paints. 





@ Asbestos pipe line felt. 
These corrosion prevention 


products are distributed in 
Texas and Louisiana by: 


/ 9 
Lowe MAVOR 


514M & M Building Capitol 2203 
Houston 2, Texes 
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ron POSITIVE 


CORROSION CONTROL 
on 
Reconditioning Projects 
and 
New Lines 


OWENS-CORNING 


FIBERGLAS 


Underground 
Pipe Wrap 


@ Non-Corrosive © Moisture Resistant 
@ Acid Resistant © Heat Resistant 
® Reinforces Ceatings 


Let us furnish information or speci- 
fications concerning this material and 
its application on your present or 
future projects. 


Large Warehouse Stocks at — 


| Chicago — TULSA — Houston 


MIDWESTERN 


ENGINE & EQUIPMENT CO., INC. 
Phone 3-4113 Tulsa 3, Okla. 


DEPENDABLY 
PROTECTED 


. Kelly 


L 
PIPE ENAME 


REILLY TAR & CHEMICAL 
CORPORATION 
Merchants Bank Bidg., Indianapolis 
500 Fifth Ave., New York « 2513 S. Damen Ave., Chicago 


17 Plants to Serve the Nation 
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papers prepared for the advancement 
of effectiveness of practices connected 
with welding. h 

Hill’s paper was in regard to a 
tapping device he had developed. 
Smith won two awards for discussion 
of the Safetyweld coupling: one un- 
der..the..classification of “design for 
progress” and the other under that 
of “structures and structural appli- 
cations.” Smith described the Safety- 
weld coupling in an article entitled 
“Safety-Weld Couplings on Pipe Line 
Maintenance Work.” (The Oil and Gas 
Journal, September 20, 1947, page 
193). 


Interstate Pipe Line 
Forms Research Program 


The research program of Inter- 
state Oil Pipe Line Co. is being 
supervised by Francis Coryell, re- 
search and development engineer of 
the company, under the general 
direction of J. C. Rawlins, acting 
chief engineer at the Shreveport 
headquarters. of the southern divi- 
sion, according to the current issue 
of Interstate’s publication, The Liner. 
Interstate began taking an active 
part in the Standard Oil Co. (N.J.) 
pipe line research program. Loren.F. 
Kahle, president, Interstate Oil Pipe 


Line Co., was one of the original 


members of Standard’s 


committee. 


Interstate is currently investigating 
four major problems of pipe lining: 
internal corrosion, cut point and 
batching, hydraulics, and cathodic 
protection. . 

Internal corrosion problems are 
being studied in the southern divi- 
sion under the supervision of S. R. 
Simmons, geheral superintendent, 
assisted by George Crain, investigat- 
ing mechanical and chémical methods 
for combating sour crude corrosion 
which occurs in an acute form in the 
lines serving several Arkansas fields. 


A special scale trap has been oper- 
ated at the company’s Weller station 
which has already removed several 
thousand pounds of scale. When scale 
results from the corrosion of tanks 
and the interior of pipe lines, it not 
only inflicts serious physical damage 
to pumping equipment but it also 
causes even more rapid corrosion of 
the lines. 


Cut point and batching problems 
are being studied by Max B.. Eder- 
ington, superintendent, Montana- 
Wyoming district. A long range study 
of hydraulics is being carried on by 
F. C. Whiteside, division chief en- 
gineer, northern division, who is 
giving special attention to movements 
of crudes with low pour points. R. L. 
Bullock, engineer, is studying the 
company’s windmill generator, rec- 
tifier and magnesium anode instal- 
lations to determine under what 
conditions each is most effective. 


advisory 


CONTRACTING C0. 


INC. 


MERCANTILE BANK BLDG. 
DALLAS, TEXAS 





NATURAL GAS — 


Service Proposed for 
Tennessee Valley Area 


LABAMA - TENNEESSEE NATU- 

RAL GAS CO. has filed applica- 
tion with the Federal Power Commis- 
sion for authorization to provide nat- 
ural gas at wholesale to North Ala- 
bama, Northeast Mississippi and 
Southwest Tennessee. 

Construction plans provide for a 
12%-in. line beginning at some point 
of connection with Tennessee Gas 
Transmission Co. near Middleton, 
Tenn., and extending southeast north 
of Cornith, Miss., south of Iuka, Miss., 
and Cherokee, Ala., and terminating 
in the vicintiy of Tuscumbia, Ala., a 
distance of 75 miles. 

From Tuscumbia an 8%-in. 35- 
mile extension would run to Decatur, 
Ala., and from there a 65%-in. line 
would run to Huntsville, Ala., a dis- 
tance of 26 miles. In addition, nine 
lateral lines have been proposed. 

The company estimates the capacity 
of the main line, without compressor 
stations, at 30,355,000 cu. ft. daily at 
the point of delivery from Tennessee 
Gas .Transmission Co., and. it is ex- 
pected to be adequate to serve the 
area for approximately 5 years, ac- 
cording to company officials. 

Estimated cost of construction and 
operation of the project and proposed 
rates have not yet been indicated. 


Texas Gas Producers Are 
Urged to Change Contracts 


Texas natural-gas producers. and 
royalty owners last week were urged 
to insist that their natural gas be 
purchased on a measurement basis 
of 14.65 psi. instead of the customary 
16.7 psi. 

Pointing out that while Texas tax 
and conservation laws determine the 
quantity of gas produced on the 14.65- 
psi. basis, purchasing gas companies 
determine the quantity of gas pur- 
chased on the 16.7-psi. basis, E. I. 
Thompson, executive vice president 
of the Texas Independent Producers 
and Royalty Owners Association, de- 
clared Texas producers and royalty 
owners lost “some $10,000,000 in 
1946” because of the latter method 
of figuring. . 

“For instance,” he said, “1,000 cu. 
ft. of gas at 14.65 psi., the state re- 
_quirement, is only 873 cu. ft. at 16.7 

/psi., the customary pressure at which 
“gas is purchased on the Gulf Coast.” 
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“Consequently,” he added, “if pro- 
ducers and royalty owners would 
insist that settlement be computed 
on the same basis of measurement 
required by the state, a pressure of 
4 ounces above atmospheric pressure, 
they would receive about one-seventh 
more than under the practice of 
measuring the gas at a pressure of 
more than 2 psi. above atmospheric 
pressure.” 

Thompson urged producers and 
royalty owners to include in all 
future purchase contracts, unitization 
agreements, and oil and gas leases a 
clause providing for a measurement 
basis of 14.65 psi. and a temperature 
base of 60° F. 


Utility Gas Sales Show 
September Increase 


Total sales of the gas utility in- 
dustry for September were 1,948,132,- 
000 therms or an increase of 1.9 per 
cent over the same month a year ago, 
For the 12-month period ending Sep- 
tember 30 total gas sales were 28,- 
510,083,000 therms, an increase of 10.4 
per cent over the year previous. 

Natural-gas sales showed an in- 
crease of 3.1 per cent over September 
1946 sales. The September total was 
1,772,019,000 therms. For the 12- 
month period natural gas_ sales 
amounted to 24,759,792,000 therms, a 
gain of 10.3 per cent over the com- 
parable period a year ago. 


FPC Approves Reduction 
Of United Gas Rates 


A new rate schedule of United . 


Gas Pipe Line Co. calls for a reduc- 
tion in rates of approximately $249,- 
000 to certain communities in Mis- 
sissippi, has been approved by the 
Federal Power Commission to be- 
come effective as of July 26, 1947. 


Panhandle Eastern 
Rates Are Extended 


The Federal Power Commission has 
extended to December 1 the termina- 
tion date of supplemental rate sched- 
ules filed by Panhandle Eastern Pipe 
Line Co. to cover the additional cost 
of gas delivered to its customers on 
an interruptible basis as a result of 
Big Inch gas receipts. 

FPC said each company affected 
has agreed to the extension. The 
effect of the petition, FPC said, is 


to leave rates unchanged pending 
formulation of a curtailment program 
with ,regard to the Panhandle sys- 
tem during the coming winter. 

The supplemental schedules, which 
became effective June 1, were filed 
to enable Panhandle to recoup from 
customer companies the difference 
between the rates it would deliver 
gas from its own system if the gas 
were available and the rates at which 
Texas Eastern Transmission Corp. 
delivers gas from the Big Inch lines 
for Panhandle through the system of 
Ohio Fuel Gas Co. 


September Natural Gas 
Use By Utilities Is Up 


Electric utility plants consumed a 
total of 39,435,619,000 cu. ft. of gas 
during September, an increase of 29.7 
per cent over September 1946, but a 
drop of 6 per cént below the record 
41,933,251,000 cu. ft. for August of 
this year. 

Consumption of fuel oil during 
September amounted to 3,927,297 bbl., 
an increase of 34.8 per cent over Sep- 
tember 1946 and a 3.1 per cent in- 
crease over August 1947. 

Fuel oil stocks totaled 6,446,759 bbl. 
on hand October 1, 1947, which were 
sufficient to last 49 days as compared 
to 51 days a month before and 42 
days a year ago. é 


Canadian Gas Output 
Shows Slight Increase 


Production of natural gas in Cana- 
da during August 1947 totaled 3,342,- 
171,000 cu. ft., the first monthly in- 
crease since February of this year. 
The total for the previous month 
was 3,232,649,000 cu. ft. and that for 
August 1946 totaled 2,994,858,000 cu. 
ft. 


Natural Gasoline 


Natural Gasoline Output 
Shows August Increase 


The daily average production of 
natural gasoline and allied products: 
climbed from 14,861,000 gal. in July 
to 15,180,000 gal. in August, accord- 
ing to the Bureau of Mines. Pro- 
duction in August 1946 was 13,102,000 
gal. daily. — 

Cycle plant production increased 
8 per cent, primarily due to increased 
operations in Lake St. John field in 
Louisiana, the bureau reported. 

Stocks dropped 6,269,000 gal. at 
plants and terminals and 4,284,000 at 
refineries during August. Total stocks 
of 210,734,000 gal. were 80,888,000 gal. 
below the total at the end of August 
1946. 
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Exploration and Drilling 


Anadarko Basin Gets Deep Production 


HE southeastern end of the Ana- 
darko basin in Oklahoma, already 
the scene of the deepest well ever 
drilled, now threatens to take away 
Louisiana’s record as the site of the 
deepest oil producer. The deepest 
well, 17,823 ft., was Superior Oil 
Co, 51-11 Weller in 11-8n-12w, Caddo 
County. The new producer, Stanolind 
Oil & Gas Co. 1 Briscoe, is in NW 
SE 4-4n-5w, Grady County, about 50 
miles southeast of the Superior well. 
The Briscoe, at present total depth of 
13,877 ft., lacks only 2 ft. of being as 
deep as the top of the perforated pay 
section in Louisiana’s deepest well, 
and falls only 27 ft. shy of the depth 
record for bottom of the pay. 


Stanolind’s discovery, on the last 
drill-stem test reported, at 13,634- 
13,875 ft., flowed 436 bbl. of- 48°- 
gravity oil in 24 hours, through a %- 
in. bottom and %-in. top choke, from 
a Simpson sand. Gas-oil ratio varied 
from 3,500 cu. ft. at the beginning 
to 2,800 cu. ft. at the end. 


The new discovery is on the west 
plunging zone of the Pauls Valley 
uplift, but lies. farther west . and 
down dip on this regional high from 
Lindsay, Katie, Antioch, Elmore, and 
other areas in which active develop- 
ment is taking place..The- tendency 
thus far is for several pools to be 
found in a crescent shape around the 
westward nosing of the uplift, at 
about the same datum. The Stanolind 
well may therefore be’ the forerun- 
ner of another series of deeper pools, 
farther down dip on ‘the westward 
plunging nose of the regional uplift. 


Reported tops for the Briscoe well 
are Deese 8,060 ft., Springer 9,257. ft., 
Caney 11,845 ft. Hunton 12,494 ft.. 
Sylvan 12,796 ft. Viola 13,015 ft., 
Bromide Dense. 13,480 ft.,. Bromide 
Dolomite 13,560 ft., first sand 13,644 
ft. 


A core at 13,708-27 ft., recovered 
porous sandy. -.dolomite.,. with.. stain 
and odor, tight limy sand with stain 
and odor, broken sand with stain in 
porous. streaks, and 4 ft. of sand with 
some porosity: filled with black oil. 
A drill-stem ‘test was made ‘at 13,678- 
13,737 ft. showed 9,000,000 cu. ft. of 
gas with a spray of distillate. When 
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tool was pulled, 1,350 ft. of distillate 
was recovered. 

Coring from 13,773-13,819 ft., re- 
sulted in the recovery of 46 ft. of 
sand, of which 35 ft. was tight, and 
11 ft. showed fair to slight porosity 
with staining. Another drill-stem test 
was then made at 13,678-13,819 ft., 
and the well flowed 108 bbl. of 48°- 
gravity oil in 5*hours, with 3,000,000 
cu. ft. of gas, and after. completion of 
test, a recovery of 1,290 ft. of oil. 
Then came the latest drill-stem test, 
with results reported above. 


While the chances are good that 
this well will ultimately result in 
another belt of fields around the nose 
of the Pauls Valley uplift, it adds 
little new to the, generally held pic- 
ture of the regional geology in the 
southeastern end of the Anadarko 
basin. However, it becomes more ap- 
parent daily that oil accumulations 
in this area~are subject to, if not 
controlled by, many details of the 
local structure, or details of the wedge 
outs in the stratigraphic accumula- 
tions. 





HIGHLIGHTS OF WEEK'S DEVELOPMENTS 





Salinas Valley. 


discovered gas field. 


prospects of successful completion. 


12-ft. pay section at 3,527-39 ft. 





582 bb 


CALIFORNIA,—Texas Co.’s rank wildcat opens the first commercial oil 
production. in Monterey County, pumping 84 bbl. daily on initial tests, 
and climaxing a long: search for production in the San Ardo area of the 


SOUTH LOUISIANA.—Superior Oil-Co. of California 1-A Gulf of Mex- 
ico, State Lease 884, Block 71, 19 miles from the coast off Vermilion 
Parish; continues to core with total depth at 12,162 ft., which is below 
the originally projected depth. In the Bell €ity area, Calcasieu Parish, 
Sohio Oil et al are getting operations under way for an 11,000-ft. test. 


NORTH CENTRAL TEXAS.—S. D. Johnson and Acme Die: & Machine 
Co. opened an active drilling play northwest of Deer Creek in south- 
- western Clay County witha Strawn sand discovery. In Hamilton County, 
oil discovery flows 12 bbl. of oil per hour, with little gas, in recently 


ROCKY MOUNTAIN.—The.old abandoned Pine Mountain field was re- 
opened by a 23,000,000 cu. ft: gas well in the Tensleep. Texas Co.’s dis- 
covery in Powder River Basin is drilling ahead without further testing. 


WEST TEXAS.—A late report from Texas Pacific Coal & Oil Co.’s Wolf- 
camp discovery in northern Fullerton area credited it with 1,147 bb). 
of 40°-gravity oil per day. In Sterling County, Plymouth Oil Co. 1 Frost 
plugged back and shut off some water encroachment. It pumped 61 
bbl. of oil and 17 -bbl.-of-water from Ellenburger-at 8,360 ft., renewing 


NORTH TEXAS .—Ellenburger discovery in Erath County, 6 miles south- 
west of Dublin, is reported heading oil and Bas, every 25 minutes, from a 


OKLAHOMA- KANSAS.—Reports indicate that the first new well drilled 
in the past 10 years in Gessman pool, Lincoln County, Oklahoma, will 
be an oil producer,’ In Kansas, the Aladdin. Petroleum Corp. completes 
the pe ag producer in the Schulte pool, Sedgwick County, for 











APPALACHIAN FIELD 


Maryland Test Drilling 
Through Corniferous Chert 


TTSBURGH.—On Deef Park anticline 
in District 8, Garrett County, Mary- 
land, Columbian Carbon Co. is drilling 
through the Corniferous chert in the wild- 
cat on Willis J. Durr farm and during 
the run 4,587-90 ft. a gas volume esti- 
mated at 750,000 cu. ft. was struck which 
blew down in 12 hours to 73,000 cu. ft. 
At 4,603 ft. no additional gas had been 
struck. The top of the lime was logged 
at 4,559 ft., chert 4,569 ft., 7-in. casing set 
at 4,578 ft. 
On Chestnut Ridge in Springhill Town- 
ship, Fayette County, southwest Pennsyl- 
vania, Peoples Natural Gas Co. topped the 





Tully lime at 7,078 ft. in the wildcat on 
Allie May Martin farm which from a sur- 
face elevation of 2,367 ft. places it minus 
4,711 ft. or considerably lower on struc- 
ture than the wells to the north. 

In Richmond Township, Crawford Coun- 
ty; northwest Pennsylvania, Bean & White 
deepened the wildcat on Harry F. White 
farm to 3,970 ft. and shut down. This is 
762 ft. below the Oriskany horizon. 

In Nuttall district, Fayette County, West 
Virginia, Columbian Carbon topped the 
Oriskany sand at 7,215 ft. in the wildcat 
on Franklin Real Estate Co. with a small 
amount of water showing to current depth 
of 17,276 ft. From derrick-floor elevation 
of 2,344 ft. the Corniferous lime was 
topved at 7,115 ft. with a show of gas at 
7,151 ft. 

In Elk district, Kanawha County, United 


Fuel Gas’ Co. topped the Oriskany sand 


at 5,325 ft. in the test 6,152 Three Mile 
Fork Land Co. and to 5,376 ft., there has 
been only 91,000 cu. ft. of gas. The sur- 





Complete Line of Drilling 
Muds, Chemicals and 
Lost Circulation Materials 


Typical Warehouse Stock 


Our trucks, operating on a twenty-four hour 
service basis, make our ten completely stocked 
warehouses your field mudhouse. 


OKLAHOMA — Duncan, Pauls Valley, 
Lindsay, Elmore City, Maysville and Vici. 

WAREHOUSES | KANSAS — Great Bend, Garden City, 
Ulysses and Liberal. 





MUD PRO 


Drilling Muds and Chemicals 


PHILTOWER BLDG. 


TULSA 3, OKLA. 








face elevation here is 942 ft. In this dis- 
trict, this company is also drilling through 
the Oriskany in No. 5,839 W. A. MacCorkle 
with 103,000 cu. ft. of gas showing at 5,585 
ft. The surface elevation is 1,035 ft. with 
aa Corniferous chert at 5,401 ft., Oriskany 
’ ft. 


WEST VIRGINIA SUCCESSFUL 
WILDCATS 


Mingo County, Harvey district: Ethel Sad- 
ler 1 Georgia Workman, 260,000 cu. ft. 
gas, Brown shale, TD 3,297 ft. 

Nicholas County, Grant district: Columbian 
Carbon Co. 979 Rowena Grose, 502,000 
cu. ft. gas, Big lime 1,582-1,831 ft., -acid- 
ized, rock pressure 520 psi. 20 hours, 
TD 1,832 ft. 


WEST VIRGINIA WILDCAT FAILURE 

Gilmer County, DeKalb district: Carnegie 
Natural Gas Co. 1,639 Mary & A. B. 
Cooper, dry, Injun sand, TD 1,990 ft. 


MISSISSIPPI 





Gulf Preparing to Complete 
Ovett Area Test 


ACKSON.—Gulf Refining Co. is prepar- 
J paring to cemplete its 1 L. L. Majors, 
Section 29-6n-llw, in the Ovett area, Jones 
County, from several Comanche sands 
which have been tested separately by 
drill-stem test. A packer has been run to 
12,850 ft. and a cross-over packer set at 
12,000 ft. and tubing is now being run for 
completion tests. The lower perforated in- 
tervals from 12,880 to 13,082 ft. will flow 
through the casing, while the upper zones 
from 12,011 to 12,688 ft. may be pumped 
through the tubing. No salt water has been 
recovered from any of tests made. 

The second test at Ovett, Jones‘ County, 
Gulf 1 B. L. Sholar, 30-6n-llw, is drilling 
below 4,447 ft. in Lower Wilcox. Electric 
log has been run to 2,343 ft. from which 
top of Wilcox was picked at 2,250 ft. This 
test is located 144 miles west and 42 mile 
south of 1 Majors. 4 

In the Heidelberg Garben area, Danciger 
Oil & Refining Co. 1 C. J. Simmons, 36- 
1n-12e, has run electric log after coring 
to total depth of 9,630 ft. in salt. Retainer 
was then set at 8,500 ft. and a total of 
45 sacks squeezed threugh to serve as a 
bridge plug. With retainer set at 8,457 ft., 
old perforations at 8,463-84 ft. and 8,370-75 
ft. were squeezed. For drill-stem test, cas- 
ing was then perforated from 8,439-45 ft 
with 30 shots, and with packer set at 8,426 
ft., recovery was 450 ft. of mud and 6,350 
ft. of salt water in 2 hours and 45 min- 
utes. These perforations will be squeezed 
before further tests are made. 

The relatively shallow occurrence of salt 
and failure of production tests thus far 
on 1. Simmons has occasioned several 
changes of plans for other active opera- 
tions in the field. At present the plan 
calls for drilling the Gulf 1-A Lyons and 
1 M. D. Riley to top of anhydrite or salt; 
Gulf 1 Sam Head, west offset to 1 Sim- 
mons will be drilled to approximately 8.40’ 
ft. and cored continuously from that point; 
Danciger 1 George Simmons will probably 
be stopped at top of Lower Cretaceous. 

Two wildcat starts were reported this 
week, one each in Covington and _ Issa- 
quena counties. The six field locations are 
one each in Baxterville field, Lamar Coun- 
ty; Brookhaven field, Lincoln County; 
Soso field, Jones County; and three in 
Mallalieu field, Lincoln County. Three wild- 
cat failures were completed, one each in 
Jones, Lincoln, and Madison counties. 


MISSISSIPPI WILDCAT FAILURES 

Jones County: Gulf Refg. Co. 1 R. M. 
Gambrell, SW NW 6&-9n-l3w, dry, TD 
9,008 ft. Electric log tops: Eutaw 6,710 
ft., Stanley sand 6,873 ft., Christmas 
sand 7,160 ft., Tuscaloosa 17,258 ft., Ma- 
rine Tuscaloosa 8.090 ft., base Marine 
Tuscaloosa 8,285 ft., Massive sand 8,633 
ft., Comanche 8,758 ft. 

Lincoln County: H. Hurley-C. Y. Brandau- 
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Big Chief 1 Hugh-E. Brister, 6-5n-8e, 


dry, TD 10,715 -ft., Electric log tops: : 
Selma 8,380 ft.,. Austin 9,140 ft., base 1} D) 
Austin Chalk 9,487 ft., Tuscaloosa 9,662 


ft., Marine Tuscaloosa 10,270 ft., base 


Marine Tuscaloosa 10,543 ft., sand 10,- 

650-714 ft: 

Madison County: C. C. Davis 1 H. H. Mill- 
er, SW SE 24-8n-le, dry, TD 6,015 ft. ee R ; 
Electric log tops: Wilcox 1,835 ft., Mid- ee ‘ x ase ; 


way 3,855 ft., gas rock 4,148-5,382 ft. a 


EASTERN TEXAS. 


New Woodbine Field 
Assured for Cherokee 


ALLAS.—A new Woodbine field 3 miles 
west of William Wise pool, and 9 miles 
southwest of Rusk, was assured Cherokee 
County when General Crude Oil Co. 1 
J. W. Summers recovered 450 ft. of oil, 
with no water, after penetrating 3 ft. into 
the Woodbine. Top gn the formation was 
reported at 5,144 ft., with total depth at 
5,147 ft. Operators ran electric survey to 
total depth, then drill-stem tested, with 
packer at 5,124 ft. and 1/5-in. top and 
bottom chokes. The tool was open 5 min- 
utes. Gravity of the oil was estimated at 
43°. Base of the Austin chalk, at 5,110 ft., 
is some 82 ft. lower than in William Wise 
field. Operators were setting pipe for pro- 
duction tests. 
In Harrison County, 5 miles east of 
Leigh, Sam E. Wilson 1 Hearne indicated 
a distillate discovery, in the Pettit, after 
acid treatment. The well kicked off during 
efforts to wash it into production and 
flowed an unestimated amount of gas, 
mped distillate and wash water into pits. Exact 
been location of casing perforations was not 
announced, but sample tops placed the 
unty, Pettit at 5,560-90 ft. Location of this well, 
‘illing just northwest of production in the Long- 
ectric wood area of Caddo Parish, Louisiana, has 
which attracted considerable interest as to the 

This possibilities of another two-state pool. Some 
mile operators consider it to be an extension 
to production at Longwood. 

In northwestern Harrison County, re- 
newed activity and prospects of future 
drilling in the Whelan gas-distillate field. 
were reported. Two tests are drilling and 
derrick is up for a third. Placid Oil Co. 1 
Henrietta Howard was below 5,100 ft. and 
D. E. & R. J. Whelan 1 Dee and E. K. 
Knox was reported below 7,000 ft. Work 
is to get under way next month at H. L. 
Hunt’s Knox tract well. Operators had 
derrick up on last report. It was saiti that 
Hunt’s proposed unitization program in the 
field would involve additional drilling, and 
probably outpost tests west of present 
production. Considerable seismic work is 
reported for the outlying areas. 

Two Cass County exploratory wells were 
drilling ahead, with no shows. Ark-La Oil 
Co. 1 Dr. Brooks, 542 miles southeast of 
Atlanta, was drilling below: 6,231 ft. in 
shale. It is a Rodessa test. Tops announced 
are: Midway 740 ft., Nacatoch 1,573 ft., 
Saratoga 2,071 ft., Pecan Gap 2,630 ft., 
Comanche 3,241 ft., Goodland 3,562 ft., Pa- 
luxy 3,702 ft., and the Massive anhydrite 
5,720 ft. Near the eastern border, 244 miles 
west of Bloomburg, Shell Oil Co., Ine. 1 
Gerald Smith was coring below 7,056 ft. 
Higher cores between 7,038-52 ft. recovered 
limestone and sand, with no shows. Sam- 
ple tops were: Massive anhydrite 5,900-10 
ft. base Massive anhydrite 6,120-30 ft., 
lower stringer 6,170-80 ft., on an elevation 
of 338 ft. 

Ralph E. Fair, Inc. 1 T. T. Bradley, just 
west of Trinidad in Henderson County, 
Placed the Pettit at 17,565-75 ft., by sam- 
ples, and was drilling ahead at 7,838 ft. 
in sand. Cores from 1,646-56 and 7,656-70 ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS 
ft. had no shows. W. B. Hinton 1 W. D. . 

Thornton, 64% miles south and slightly east 
eee ee CLAYTON MARK & COMPANY 
in sand and shale. It logged the Wood- 

bine at 4,133 ft., on an elevation of 342 ft. 

Lone Star Producing Co. 1 Dixie Kil- 1900 DEMPSTER STREET «© EVANSTON, ILLINOIS 
lough, Pettit test in the Boly C. Walters 
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Survey of LaRue field, was preparing to 
complete from the field's regular Bacon 
limestone pay. Total depth was 8,223 , 
and. perforations at 8,191-99 and 8,206 
ft. flowed 481 bbl. of 47.7°-gravity oil. 
through 44-in. choke. . 
In Kaufman County, Shell 1 F. E. Lump- 
kin, 4 miles southwest of Cedarville, was 
shut down for repairs at 6,692 ft., in shale 
and anhydrite. Operators were of the opin- 
ion that it was still on the down-throw 
side of a fault at 6,648 ft. Sample top on 
the Massive anhydrite was 6,569-75 ft. 


EAST TEXAS WILDCAT FAILURES 


Grayson County: H. L. Hunt 1 J. McCul- | 


lough, James High Sur,, A-517, 4 mu. 
NW Sherman, dry, TD 6,512 ft., sand 
with oil 5691-98 ft., sand with show 
gas 5,860-72 ft., no tops reported. 
Henderson Gounty: J. C. Humphries 1 
L. A. Avant, Thomas S. Mitchell Sur., 


9 mi. N Trinidad, dry, TD 1,016 ft. in 
shale, 

Houston County: M. W. Shriver 1 Wayman 
& Bromberg, James W. Harvey Sur., 
144 mi. NE Austonio, dry, TD 7,813 
ft., sample tops: Midway 4,631 ft., 
Austin 17,275 ft., Sub-Clarksville 7,582 
ft., Woodbiné 7,733 ‘ft., no shows, elev. 
287 ft. : 


MICHIGAN 


Four Oilers, Four Gassers 
Among Completions 


AGINAW.—Michigan operators wrapped 
S up 26 drilling projects in the past week, 
had littie to show as completions included 








§PANG 
SAND PUMPS 


D393, Fig. D394, Fig. D395) 
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Spang Sand Pumps are made in a variety 


of styles, three of which are illustrated. 


They are made with either heavy-wall or 


light-wall tubes, and for any desired style 


of connection to the cable or sand line. 


Fig 
0 Fig. . 


THE 
HIGHER 
STANDARD 


YOUR DEALER 


SELLS SPAN 


For the best in Cable Tools 
SPECIFY SPANG 


SPANG & CO. 


A. 
TOOLS 


BUTLER, 


15 dry holes, 4 gas wells, and 4 oil pro- 
ducers ‘with a total initial potential of 605 
bbl. a day, 375 bbl. from one new well in 
Claybanks field of Oceana County. Four 
other producers good for from 30 to 60 
bbl. a day were completed in Bay County, 
in addition to a 20-bbl. well in Tuscola 
County, and one rated at 25 bbl. in Alle- 
gan. All of the gas wells were in Clare 
County. Of the dry holes, eight were wild- 
cats. Fifteen new locations were an- 
nounced. : 


MICHIGAN WILDCAT FAILURES 

Arenac Cotinty, Au Gres Township: Ervin 
Major 1 Green Point farm, NW NE Nw 
6;18n-6e, dry in Dundee, TD 3,170 ft. 

Leonard Oil, Inc.-Ward Oil Co. 1 George 
Packard, NE NE SW 14-19n-6e, dry 
in Dundee, TD: 3,121 ft. 

Lake County, Newkirk Township: Scott 
Drilling Co. 1 John Sabona, NW NW 
SE 27-19n-12w, dry in Dundee, TD 
3,426 ft. 

Mecosta. County, Grant Township: Union 
Development Co. 1 James Adair, NW 
NW SW 18-16n-9w, dry in Detroit 
River; TD 3,718 ft. 

Montcalm County, Gato Township: Sun Oil 
Co. 1 Louis H. Bucholtz, SE NW Sw 
25-12n-8w, dry in Marshall, TD 1,458 ft. 


‘Newaygo County, Barton Township: Mich- 


igan Devonian Petroleum Co; 1 Corey 
Estate, NE SW NE 16-16n-llw, dry in 
Detroit River, TD 3,745 ft. 

Oakland County, Independence’ Township: 
Rudolf Bauman 1 fee, SW NW SE 16- 
4n-9e, dry, TD 2,250 ft. 

St. Clair County, Port Huron Township: 
Vernie Becker 1 H. A. Smith, SE SE 
SW 16-6n-l7e, dry, TD 620 ft. 


SOUTH LOUISIANA 


New Producing Sand ' 
For Raceland Field 


EW ORLEANS.—A new oil-producing 
sand for Raceland field, Lafourche 
Parish, has been opened by Kenneth A. 
Meredith 1 South Coast Corp., in Section 
38-15s-23e. Drilled to a total depth of 10,205 





* ft., this well flowed 200 bbl. of 38.6°-grav- 


ity oil daily on a potential test through 
a %-in. choke with gas ratio of 1,200. Flow- 
ing pressure was 2,300 psi. Production is 
through perforations at 10,010-026 ft. 

Final gage has been reported for Crown 
Central 1 H. T. Duson, new pay opener at 
Iota ¢ield in Acadia Parish. It flowed 298 
bbl. of oil per day through at 10/64-in. 
choke, gas-oil ratio 663, tubing pressure 
1,375 psi., 30.4° gravity, no water. This 
well is located in Section 14-8s-2w. 

Superior Oil Co. of California 1-A Gulf 
of Mexico, State Lease 884, Block 71, Ver- 
milon area, 22 miles south of Fresh Water 
Bayou field, and 19 miles out in the Gulf 
of Mexico off Vermilion Parish shore, con- 
tinues to core below originally projected 
depth. At last reports, cores were being 
pulled with hole bottomed at 12,162 ft. 

At West Gueydan, Vermilion Parish, 
Magnolia Petroleum Co. 3-B Dennis Hart- 
well, 8-12s-12w, continues to test for pro- 
duction. A drill-stem test through perfo- 
rations at 9,630-32 ft., using 14 and 5/64-in. 
chokes, flowed the cushion and developed 
1,225 psi. working pressure. On a previous 
test through perforations at. 9,630-38 ft. 
it showed oil, gas and salt water. Total 
depth is 10,470 ft. and 5%-in. pipe is ce- 
mented to 10,467 ft. An initial test through 
perforations at 10,374-378 ft. flowed 100 
per cent salt, water. 

November allowables for Louisiana have 
shown only slight increase over the pre- 
vious month of October. Total allowables 
488,217 bbl., an increase of 7,063 bbl.: 

The 22 new locations reported this week 
included 3 wildcat starts, 1 each in Beau- 
regard, Cameron, and St. Mary parishes. 
Two successful wildcats were completed, 
opening two new pays, one each in Iota, 
Aeadia Parish, and Raceland, Lafourche 
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NEW 
ASBESTOS FIRE 
FIGHTING SUITS 


WITH SAFETY HELMET 


COMPARABLE SUIT PRICE $75.00 


Dealer Discounts 


OUR PRICE $16.81 


EACH, F.O.B. NEWARK, N. J. 


IN LOTS OF 4 $15.81 


OR MORE 
EACH, F.O.B. NEWARK, N. J. 


These suits have been 
treated for fighting OIL 
and GAS FIRES according 
to U. S. Navy specifica- 
tions. 


CHECK WITH ORDER UNLESS 
RATED 
WRITE OR WIRE 


LITTLE TRADING 
CORP., INC. 


153 NORTH 12TH STREET 
NEWARK, NEW JERSEY 


Far Keliakle Performance = 
FILTER UNITS., MULTI-METAL 


Advanced design, in combination with 
improved materials and craftsmanship of 
the highest order, insures the superior 
performance of Multi-Metal Filter Units. 

- Whether you require specially-fabricated 
or stock units, you will find that Multi- 
Metal is better equipped te serve you, 

Multi-Metal’s complete reconditioning 
service makes old filter units perform like 
new. Filter Leaves for standard equip- 
ment are stocked for immediate shipment. 
Special units can be made promptly to 
your exact specifications. 


Always in stock — wire and filter cloth 
of all meshes, weaves, and metals. 
Order by the yard, piece, or roll. 


__ Write for catalog and free wire cloth 
samples, 


. Multi-Metal 


‘WIRE CLOTH COMPANY, INC. 
New York 59, N..Y 


years 


than 3 i) 
e to process ndustries 


yarrison Ave 
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The pump that does the job well, day in and 
day out, is the one that’s a worker. The Viking, 
with its “Gear Within a Gear—2 moving parts” 
principle, gives this type of service. Its rugged 
construction, without small. intricate parts, 
springs, gadgets, etc., gives it the long, depend- 
able life expected of a good pump. 


Viking rotary pumps are engineered for the 
job—to do the work assigned them. Ask for 
free folder 47ST «today. Recommendations 
gladly given without obligation. 


Pump Company 


Cedar Falls, lowa 





Parish. Two wildcats were dry, one each 
in Calcasieu and St. Martin parishes. 


SOUTH LOUISIANA SUCCESSFUL 
WILDCATS 


Acadia Parish: New oil sand, Iota discov- 
ery area—Crown Central 1 H. T. Du- 
son, 14-8s-2w, % mi. SE of Iota field, 
TD 9,352 ft., oil sand 8,792-8,826 ft., per. 
8814-22 ft., IP: 298 bbl. oil per day 
through 10/64-in. choke, gas-oil ratio 
663, TP 1,375 _Psi.. gravity 30.4°, no 
water. 

Lafource Parish: New oil sand Raceland 
field—Kenneth A. Meredith 1 South 
Coast Corp., 38-15s-23e, TD 10,205 ft., 
top sand 10,010 ft., perf. 10,010-026 ft., 
IP: 200 bbl. oil per day through a 1y- 
in. choke, gas-oil ratio 1,200, TP 2,300 
psi., gravity 38.6°, 0.2 per cent water. 


SOUTH LOUISIANA WILDCAT FAILURES 
Calcasieu Parish: Sohio Pet. Co. 1 Open 
A-1 Ranch & Farms, in Chalkey area, 
1-lls-8w, 5 mi. W of Holmwood pro- 
duction and 4 mi. NE of South Lake 
Charles production, dry, TD 10,700 ft. 


Sj Martin Parish: Humble 1-C Williams, 
Inc., Duck Lake area, 34-l4s-lle, 54% 
mi. SW of West Lake Verret field, dry, 
TD 12,162 ft. 


TEXAS GULF COAST 


Old Ocean Field 
Extended West 


OUSTON.—Old Ocean field of Brazoria 





and “Matagorda counties has been ex-, 


tended to the west by Frank and George 
Frankel 1 E. L. Gracey, in the Battle, 
Berry, and Williams League. An _ initia! 
gage was 207 bbl. of oil per day through 
a 10/64-in. choke with 800 psi. flowing 
pressure on the tubing Production is 
through perforations at 10,125-131 ft. Total 
depth is 11,075 ft. and 7-in. pipe is ce- 
ment-d on the bottom. 

Stanolind Oil & Gas Co. 1 State Tract 





SYSTEM 


Vippelteid 


104, approximately 2 miles west of the 
previous northeast extension gas produc. 
tion at Matagorda Bay field, in Calhoun 
County, tested good for gas production a 
5,031-37 ft. On a drill-stem test at that 
depth, using %-in. chokes, with 1,000-f 
water cushion, it flowed. the cushion jp 
6 minutes, built up to 1,250 psi. working 
pressure in 12 minutes, flowing gas, and 
recovered 730 ft. of water cushion with 
mud. Test just below, at 5,044-64 ft. showed 
salt water.. Operators are drilling ahead 
below 5,266 ft. 

H. R. Smith & W. C. McBride, Inc. and 
Atlanti¢ Refining Co. 1-B W. A. Stockton, 
wildcat in northwestern “Goliad County, 
near the Karnes County line and approx. 
imately 2 miles southwest of Charco, re. 
covered 20 ft. of condensate-cut mud on 
a drill-stem test through perforations at 
3,988-95 ft. in the Pettus zone, using }4-in. 
chokes. Working pressure of 225 psi. was 
developed in 1044 minutes. Bottom-hole 
pressure 700 psi. open and 1,600 psi. closed. 
This well is located in the Victor Blanco 
Grant. 

Kirby Petroleum Co. 3 Kirby Petroleum 
Co. fee, Tract 20, in C. Smith Survey, in 
the Jergins discovery area of Chambers 
County, is being completed in the Fno 
sands showing oil from 6,417-40 ft. This 
is the second producer for this new area, 
the 2 Kirby well having been completed 
as a producer. Operators have located 
an east offset to the new producer, being 
4 Kirby Petroleum Co. fee Tract 20, 933 
ft. east of the No. 3. 

Lenoir M. Josey et al 2, Joseph Mitchell 
Estate, off the northeast flank of the South 
Liberty dome in Liberty County, gaged a 
potential of 100 bbl. of 38.6°-gravity pipe- 
line oil in 24 hours through a 3/16-in. choke, 
flowing pressure 535 psi. on tubing and 
gas ratio 1,225. Production is through per- 
forations at 5,892-5,902 ft. 

Luling Oil & Gas Co. 26-B W. W. Boyce, 
on the southeast flank of the Burnell- 
Wilcox structure, in Karnes County, near 
the Bee County line, recovered: 480 ft. of 
oil and 200 ft. of salt water and 45 ft. of 
mud on a drill-stem test at 6,847-50 ft. in 
the Luling sand, using %4-in. chokes. Op- 
erators are drilling ahead to the Mack 
hank sand and the Massive zone. This well 
is in the W. J. Porter Survey. 


TEXAS GULF COAST SUCCESSFUL 
WILDCATS 

DeWitt County: New gas-condensate pool, 
Pena—Sunray Oil Corp. 1 Lazaro Pena, 
‘in Antonio Lazo Sur., 1% mi. 
Slick-Wilcox field, and 6 mi. 
Nordheim, top Pettus sand 4,449 ft. 
top pay 7,512 ft.. TD 1,855 ft., perf. 
7,512-20 ft., IP: 6,200,000 cu. ft. gas per 
day on open flow,. with condensate, 
shut-in préssure 2,685 psi., no water. 

Galveston County: New oil pool, League 
City Heights—H. L. Hunt 1 S. E. Wil- 
son, in S. F. Austin 3 and Perry & 
Austin Lower League, 13%4-mi. N of 
League City production, TD 10,152 ft. 
top sand 9,654 ft., perf. 9,654-58 ft., IP: 
81 bbl. oil per day through a ‘%-iN. 
choke, gas-oil ratio 9,290, TP 3,000 psi., 
CP 3,350 psi., gravity 44.1°, no water. 

Harris County: New oil pay, Hockley dome 
—Magnolia Pet. Co. 6 Warren Ranch, 
HT&B Sur. 1, TD 3,640 ft., top sand 
3,577 ft., completed from open hole at 
3,577-3,640 ft., IP: 264 bbl. oil per day 
through 3/16-in. choke, gas-oil ratio 
158, TP 450 psi., gravity .33°, no water. 

Liberty County: New oil sand, South Lib- 
erty (northwest flank)—L. M. Josey et 
al 2 Joseph Mitchell Est., in 400-ac 
Mitchell tract, top sand 5,892 ft. TD 
7,532 ft., perf. 5,892-5,902 ft., IP: 10 
bbl. oil per day through a 3/16-in. 
choke, gas-oil ratio 1,225, TP 535 psi. 
gravity 38.6°, no water. 

Refugio County: Extension to Woodsboro 
pool—Southern Minerals Corp. 2-A R. H. 
Wood, in Anastacio Reojas Gr., 112 mi. 
W of Woodsboro field, 4 mi. S of Re- 
fugio, top pay 5,936 ft., TD 6,740 ft. 
perf. 5,936-46 ft., IP: 33,500,000 cu. ft. 
gas per day on open flow, with con 
densate, shut-in pressure 2,160 psi. 

Wharton County: New gas sand in wun- 
mamed field—Floyd . Karsten 1-A 
F. J. Danielson, in ETRR Sur., 534 ™ 
SE of El Campo townsite, approx. 1,10 
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ft. SE of 1 Tucker, discovery gasser, 
TD 7,147 ft. Top sand 6,724 ft., perf. 
6,724-28 ft., IP: 3,133,000 cu. ft. gas per 
day through a }\4-in. choke, open flow 
4,600,000 cu. ft. gas per day, TP 2,295 
psi. shut-in pressure 2,595 psi., no 
water. 

TEXAS GULF COAST WILDCAT 

FAILURES 

Chambers County: Peeler Bros. 1 C. F. 
Lawrence, 1 mi. S of nearest produc- 
tion at So. Cotton Lake field, in Solo- 
mon Barrow Sur., dry, TD 8,511 ft. 

Jefferson County: Crown Central Pet. Corp. 
1 R. H. Hunter, T&NO Sur., Sec. 21, 
1%, mi. N of Cheek townsite, 1 mi. SW 
of North Cheek production, dry, TD 
8,805 ft. 

Wharton County: Cities Service Oil Co. 1 
E. Hawes, Jr., S. Castleman Sur., 2 
mi. W of Lane City townsite, 244 mi. 
NE of North Withers production, dry, 
TD 7,010 ft. 


KANSAS 


Three Wildcats Hold 
Promise of New Pay 


PERATORS are testing three promising 

wildeats in Kansas. John Lindas 1 
Hutchinson, SE SE. NW 17-23-17, 732 miles 
west of Zook Popol, Pawnee County, has 
run 7-in. casing to 4,332 ft. to test shows 
of Kinderhook sand which was topped at 
4276 ft. Well was drilled to total depth of 
4,655 ft. with no shows below Kinderhook. 
Casing has also been run in Ben F. Brack, 
Inc. 1 Hoffman, NE NE SW 38-13-17, 34 mile 
north of Younger pool, Ellis County. This 
test logged Topeka at 3,080 ft., Heebner 
at 3,272-75 ft., Lansing at 3,313 ft. and base 
of Kansas City at 3,556 ft. with shows of 
oil in each formation. Total depth is 
3,590 ft. 

Third promising wildcat is Ed Adair 1 
Bowbeer, NW NW NE 18-19-10, 1 mile south- 
east of Rick pool, western Rice County. 
This test swabbed 4 bbl. per hour from 
Arbuckle at 3,340 ft. 

Aladdin Petroleum Corp. 2 Dugan, SE 
NW SE 7-28-lw, has been completed as first 
Mississippi sand well in Schulte pool, 7 
miles southwest of Wichita, Sedgwick Coun- 
ty. Well made 532 bbl. daily through 12 
perforations from 3,384-88 ft. on flowing 
potential test. Casing was set at 3,711 ft. 
and hole plugged back to Mississippi after 
unfavorable tests in Simpson. 


KANSAS WILDCAT FAILURES 

Barton County: Derby Drilling et al 1 
Curtis, SW SW SE 17-17s-14w, dry, TD 
3,420 ft., anhydrite 892 ft., Topeka 2,840 
ft. Heebner 3,074 ft., Lansing-Kansas 
City 3,142 ft., .conglomerate 3,371 ft., 
Arbuckle 3,395 ft. 

Butler County: Federal Royalty 1 Mosier, 
SE NW NW 18-26n-7e, dry, TD 2,756 
ft.. Kansas City 2,078 ft. Cherokee 
2,654 ft., conglomerate 2,720 ft., Mis- 
sissippian 2,725 ft. 

Cowley County: Wakefield & El Dorado 
Refining 1 Hanna, NE SW NW 27-32s- 
5e, dry, TD 3,570 ft., Mississippian 3,091 
ft.. Arbuckle 3,535 ft. 

Dickinson County: H. J. Uhl 1 Schlesener, 
NW NE SW 22-l5s-4e, dry, TD 2,539 
ft., Mississippi lime 2,178 ft., Misener 
2,480 ft., Hunton’ 2,498 ft. 

Ellis County: Westgate-Greenland 1 Rick- 
ards, NW NW SE 7-lls-18w, dry, TD 
3,613 ft. Heebner 3,153 ft., Lansing- 
Kansas City 3,204 ft., Basal Kansas City 
3,425 ft., cherty conglomerate 3,450 ft., 
Arbuckle 3,559 ft. 

H. H. Luttrell 1 Dreiling, NE NE NW 
27-14s-16w, dry, TD 3,412 ft., anhydrite 
950 ft., Heebner 3,050 ft., Dodge 3,070 
ft. Kansas City 3,100 ft., Arbuckle 
3,350 ft. , 

Graham County: Harry Gore 1 Alexander, 
C S/2 SW NW 2-7s-21w, dry, TD 3,658 
ft., anhydrite 1.687 ft., Heebner 3,302 ft., 
brown lime 3,330 ft., Lansing-Kansas 
City 3,347 ft., Basal Kansas City 3.546 
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TURNER VALLEY, CAN. 


cary 


OKLAHOMA CITY 
Yovenat “9 
\ 


Yeaxersrieiw 


ODESSA 
HOUSTON 


FALCON PRODUCTS . 
| Slush Pump Liners 
¥ Liner Sleeves 

% Slush Pump Piston Rods 


¥ Demountable 
Slush Pump Pistons 


¥ Swivel Wash Pipes 
% Interlock Gland Packing 


¥ Falcon Swing 
Check Valve 


¥ Falcon Safety 
Throttle Valve 
¥ Falcon Trigger-Trip 
Quick Closing Valve 


* Installation of Hughes 
Flash Weld Tool Joints 


Sold only through leading supply houses 
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PETROLEUM PRODUCTS 


Write for 
Bulletin 
102— 
Pumps for 
the 
Petroleum 
Industry 


It will tell you why 


BLACKMER ROTARIES 


are SELF-ADJUSTING FOR WEAR 


GATHERING PUMPS 
REFINERY PUMPS 


BULK STATION AND 
TRUCK PUMPS 


HAND PUMPS 


SUCTION LINE 
STRAINERS 


Capacities to 750 GPM. 


BLACKMER PUMP COMPANY 
1940 Century Ave., Grand Rapids 9, Mich. 





No Quackery 
No Patent Medicine 
SAND-BANUM 


An Ethical, Proved Product 


of. reliability with a reputation of 20 
years in hundreds of power plants. 


Removes and Prevents 


boiler scale and corrosion automatically 
and in absolute safety to personnel and 
equipment. Does not carry over with the 
steam. 


We Invite You 


to be as skeptical as you like; just ask 
vs to submit the facts for your consid- 


eration. 





“The Entirely Different 
and Engine Treatment” 


AMERICAN 
SAND-BANUM 


COMPANY, Inc. 
@ ROCKEFELLER PLAZA, 
"NEW YORK CITY 20 








ft., conglomerate 3,587 ft., Arbuckle 
3,625 ft. 

Anderson-Prichard & Texon et al 1 Teall, 
SE SE SE 27-9s-2lw, dry, TD 3,983 it., 
Heebner 3,512 ft., Lansing-Kansas City 
3,556 ft., conglomerate 3,840 ft. Ar- 
buckle 3,962 ft. 

Lyon County: J. E. Morris et al 1 Carpen- 
ter, SE NE SE @-2ls-12e, dry, TD 1,890 
ft., Mississippian 1,870 ft. 

McPherson County: Birdmore Drilling Co. 
1 Unruh, NW NW NE 10-19s-lw, dry, 
TD 3,435 ft., chat 2,915 ft., Kinderhook 
3,177 ft., Viola 3,402 ft. 

Rooks County: Bennett & Roberts, Inc. 1 
Ruzicka, SW SW SW 17-9s-l8w, dry, 
TD 3,680 ft., anhydrite 1,619 ft., Lans- 
ing-Kansas City 3,368 ft., conglomerate 
3,613 ft., Arbuckle 3,646 ft.. 

Harbar & Polhamus 1 Jelnieky NE SW 
SW 19-9s-18w, dry, TD 3,657 ft., anhy- 
drite 1,575 ft., Lansing-Kansas City 
3,376 ft., Basal Kansas City 3,559 ft., 
ee 3,617 ft., Arbuckle 3,628 
t. . 


CALIFORNIA 





First Commercial Oil Found 
In Monterey County. - 


OS ANGELES.—After many unsuccess- 

ful attempts by various California op- 
erators, The Texas Co. has come through 
with the first commercial oil discovery in 
Monterey County. Late last week the com- 
pany announced that it had successfully 
completed its 1 Lombardi, 27-22s-10e, on 
pump for an initial production of 84 bbl. of 
10°-gravity crude daily. Initial water cut 
was reported to be 4 per cent, and total 
depth is 2,158 ft. with 7-in. casing set at 
2,133 ft. The company has not yet released 
information concerning the producing zone 
or producing depth. . 

Located in the San Ardo area of the Sa- 
linas. Valley, the 1 Lombardi is a rank 
wildcat nearly 32 miles southwest of near- 
est production in the Coalinga oil fields 
and approximately 45 miles due west of 
production on the Kettleman North Dome. 
The new find climaxes a long search by 
California oil operators, including three 
unsuccessful ventures by The Texas Co., 
during which about 60 wildcats were put 
down in the Salinas Valley. Sevefal of 
these wildcats encountered favorable shows 
of oil, but none of them previously had 
found anything of commercial significance. 

North American Oil Consolidated and the 
Jergins Oil Co. jointly hold considerable 
acreage within a. mile of the discovery 
well. This combination recently drilled a 
wildcat in the area to a depth of 2,500 ft. 
in granite without success, and has since 
been seeking a location which will be more 
favorable from a structural standpoint. The 
Texas Co. itself holds approximately 80,000 
scattered acres in the Salinas Valley: 

Norris Oil Co., representing a combina- 
tion of interests comprised of Halliburton 
& Associates and Norris & Hadley, are cur- 
rently drilling near the 1,000-ft. depth at a 
new wildcat on the Russell Ranch in Cuya- 
ma Valley, San Luis Obispo County. Known 
as the 2 Russell, the new venture is lo- 
cated in 25-11n-28w, approximately 44 mile 
northwest of the 1 Russell which was aban- 
doned after encountering mechanical dif- 
ficulty at 4,650 ft. The 1 Russell is reported 
to have cored 40 ft. of oil Sand before the 
mechanical difficulty occurred. 

Under an operating agreement with the 
Southern California Petroleum Corp., the 
British-American Producing Co. will start 
work immediately on a new wildcat well 
in Section 16-4n-l7w, in the northerly edge 
of the Del Valle field. The new test will 
be located approximately %2 mile west of 
the Standard of California 1 Boobier, a 
wildeat test which was abandoned several 
weeks ago after exploring for new deep 
production in the field. The 1 Boobier en- 
countered oil sands at lower depths, but 


| jfee-ue ENGINES 


odel 8B 
2.5 to 4.3 hp. 


In Volume: Production 


Prompt Delivery 
These 4-cycle, air-cooled gasoline 
engines are thoroughly service-proved 
in many applications. Light weight, 
compact design, and wide power range 
mean ready adaptability to many types 
of equipment and powering problems. 
Backed by 28 years of engine building 
experience, including manufacture of 
the famous Kinner aircraft engines. 


G ladden Produds 


CORP 


635 W. Colorado Blvd., Glendale 4, Calif. 








FURNACE OIL 
WANTED 


A large well-financed 125- 
year-old fuel organization 
with annual market for sev- 
eral hundred million gallons 
of No. 2 furnace oil seeks 
responsible sources of sup- 
ply for all or part of its re- 
quirements. Supply is for 
distribution through its well- 
knit organization of long- 
established fuel dealers in 
Middle Atlantic and New 
England States. Also. inter- 
ested in LPG. Will deal only 
with principals. To arrange 
appointment reply to Box 
B-972, Oil & Gas Journal. 
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sand conditions at this location prevented 
commercial production. 


CALIFORNIA SUCCESSFUL WILDCAT 








Kern County, Kern Bluff Area: Oceanic Oil 
Co. & Universal Consolidated Oil Co. 16 
Needham-Bloemer, 7-29s-29e, pumped 60 
bbl. per day, gravity 15.6°, water cut 
1.0 per cent, top main oil sand 797 ft., 
154 ft. 7-in. liner landed 890 ft., 2%¢-in. 
tubing 685 ft., elev. 769 ft., TD 890 ft. 


CALIFORNIA WILDCAT FAILURES 

Colusa County, Williams Area: Standard of 
California 1 Williams Comm., 33-15n-2w, 
dry, no tests reported, elev. 73 ft., TD 
3,127 ft. 

San Bernardino County, Hesperia Area: Al- 
lied Oil & Gas Corp. 1 Moore, 17-4n-lw, 
dry, elev. 2,990 ft., granite 1,400 ft., TD 
1,766 ft. (This well formerly known as 
1 Chief.) 

San Luis Obispo County, Guadalupe Area: 
Sand Dune Oil Co. 1 LeRoy, 3-10n-36w, 
dry, elev. 17 ft., TD 3,503 ft. 

Nipomo Area: Union Oil Co. 1 Mary C. 
Phelan, 32-12n-34w, dry, elev. 705 ft. 
TD 4,297 ft. 


PERMIAN BASIN 


Wolfcamp Production 
In Fullerton Area 


IDLAND.—Texas Pacific Coal & Oil 

Co. this week opened Wolfcamp’ pro- 
duction in the northern part of the Fuller- 
ton area of Andrews County. The com- 
pany’s 17-E Emily M. Jackson, Section 17, 
Block A-32, PSL Survey, was dry in the 
Ellenburger and plugged back to 8,025 ft. 
for completion: Top of the Ellenburger 
was 9,867 ft., total depth 9,910 ft. A 2-hour 
drill-stem test of perforations at 8,000-25 
ft, the well flowed 54 bbl. of oil the first 
hour and 48 bbl. the second. Additional 
perforations were then made from 7,970- 
8,000 ft., and two 3-hour tests made. The 
first test netted 172°bbl. of oil and the 
second flowed. 143 bbl., yielding 48 bbl. 
the last hour. Gas-oil. ratio -was 1,040 cu. 
ft. This marks the fifth producing horizon 
for the Fullerton fields, including the San 
Andres, Clear Fork, Wolfcamp, Devonian, 
and Ellenburger. 

In Upton -County, Slick-Urschel Ofl Co. 
Plymout Oil Co. et al 1 Alford, 12 miles 
northeast of Rankin, was drilling ahead 
below 11,690 ft. in the Ellenburger after 
making a successful 6-hour drill-stem test. 
When the tool was opened, gas came to 
the surface in 15 minutes. Water blanket 
and drilling mud flowed at the end of 3 
hours and 25 minufes; then gas with a 
spray of oil estimated’ at 1 bbl. an hour. 
Gas flow was said to be at the rate of 3,- 
0,000 cu. ft. a day. Total recovery, when 
drill pipe was pulled, was 2,820 ft. of oil 
and 180 ft. of salty water. Entering the 
Ellenburger at 11,021 ft., the well now is 
sid to have some 600 ft. of gas, oil or 
distillate pay. 

Gulf Oil. Corp. completed its second pro- 
ducer in the new 5,000-ft. pay zone in the 
Keystone field of Winkler County, be- 
lieved to be the Clear Fork, or lower Holt. 
Gulf’s second test, the 27 Keystone Cattle 
Co., 1 mile east and 1,760 ft. south of its 
new pay discovery, made q natural com- 
pletion of 707 bbl. of 41.4°-gravity oil, 
with gas-oil ratio of 811 cu. ft. This well 
was also deepened from its original Holt 
pay, and entered the new pay zone at 
4940 ft. Total depth was 5,040 ft. The dis- 
covery, 48 Keystone, completed for 585 
bbl. of oil after acid treatment at 4,860- 
5,047 ft. Gulf’s third test of the new zone, 
the 11 Keystone, was near the new pay 
on last report. Location is 1 mile south- 
Southeast of the 48 Keystone. 

In Ector County, Gulf’s 437 Goldsmith, 
Clearfork discovery in Goldsmith pool, 
was shut in for stofage after flowing 232 
bbl. of 37.4°-gravity oil in slightly more 
than 14 hours, through 44-iti. tubing choke. 
Gas was estimated at 330,000 cu. ft. daily, 
for a gas-oil ratio of 450 cu. ft. On an 
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earlier test, it was said to have flowed 
280 bbl. of oil, 44-in. choke, in 
8 hours. Of that amount, 258 bbl. was clean 
oil, and the balance load oil. During the 
last hour it flowed 39 bbl. of oil. 

In southwestern Ector County, Humble 
Oil & Refining Co. 2 Yarbrough & Allen, 
Section 18, Block B-14, PSL Survey, south- 
west offset to the Yarbrough & Allen El- 
lenburger discovery, was drilling ahead 
below 8,224 ft. Cored from 8,209-%3 ft., it 
recovered lime and chert, with no shows. 
Previous cores from 8,198-8,209 ft. recov- 
ered 6 ft. of cherty limestone having a 
fair stain of oil. Humble 1 Vest, Section 
17, Block B-8, PSL Survey, 5% miles 
northwest of Yarbrough & Allen, was last 
reported drilling below 11,245 ft. in shale 
and sand. A 1-hour drill-stem test from 
11,175-235 ft. recovered 120 ft. of crilling 
mud, with no shows. 


WEST TEXAS SUCCESSFUL WILDCATS 
Crockett County: C. W. Brown 1-D A. C. 
Hoover, Sec. 10, Blk. 1, GC&SF Sur., 


342 mi. S Shannon field, pumped 77 
bbl. 26°-gravity oil a day, top lime- 
stone pay 1,527 ft., TD 1,551 ft. elev. 
2,478 ft. 

C. W: Brown 1-C A. C. Hoover, Sec. 2, 
Blk. 1, GC&SF Sur., 244 mi. NE Clara 
Couch field, flowed 25 bbl. 26°-gravity 
oil a day through open 2-in. set 1,492 
ft. top limestone pay 1,474 ft.. TD 
1,492 ft., elev. 2,295 ft. 

Continental Oil Co. 1-S University A-12, 
Sec. 12, Blk. 47, University Lands, 54% 
mi. SW Barnhart field, pumped 17 bb!. 
32°-gravity oil a day, pay sand 2,110- 
73 ft., TD 2,175 ft. 


WEST TEXAS WILDCAT FAILURES 

Ector County: Union Oil Co. of California 
1 Walker Cowden, Sec. 45, Blk. 42, 
T&P Sur., 134 mi. SE S. Cowden field, 
dry, TD 4,825 ft., Grayburg 4,420 ft., 
elev. 2,907 ft. 

Howard County: Magnolia Petroleum Co. 
1-A Guy Guffee, Sec. 58, Blk. 20, La- 
vaca Navigation Co., Sur., NE cor. of 








For HOT and HEAVY fluids 
pack with HUSKY J-M No. 5 


R LONG, HARD SERVICE against hot crudes and 

superheated steam—you can rely on J-M No. 5 
Rod Packing. The plaits of copper-inserted asbestos 
yarn retain their lubricant in the toughest pumping... 
hold together on the start-ups when oil is congealed 
... resist glazing during running. 


J-M No. 5 maintains its*tight,seal with minimum 
friction. Use it on rods, plungers and valve stems when 
the steam is over 500 F., the oil over 350 F. Get J-M 


No. 5 in coil or ring form from your Sup- 
ply House—or write Johns-Manville, Box 
290, New York 16, N. Y. 
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-»e@ new Le Roi pumping-engine development 
that reduces lifting costs per barrel by giving 
condensation and sludging the run-around 


We don’t have to tell you what con- 
densation and subsequent sludging do to 
engines. But we do want to tell you what 
we've done to stop these conditions: 


Our en rs have developed what 
we call “heat balance.” It greatly re- 
duces condensation and-successfully elim- 
inates sludging, by providing proper 
temperature control in both the cooling 
and lubricating systems — regardless of 
ambient temperatures. 


Here are a few important aig that . 


make “heat balance’ possible: Thermo- 
statically controlled radiator shutters. In- 
sulated oil pan. Water-cooled exhaust 
manifold. Closed breathing system. 


This new Le Roi pumping-engine de- 
velopment is of special value in sour-gas 
areas or in regions with extreme temper- 
ature range. cows of sludge elimina- 
tion: Parts last longer. You have fewer 
repairs ; less down-time. Efficiency is high- 
er. Lifting costs per barrel are lower. 

Additional well-known Le Roi fea- 
tures: Extra-heavy flywheels with gen- 
erous WR? values, Extra-large heavy- 
duty clutches. Unique Le Roi valve-in- 
head design. Removable wet cylinder 
sleeves. Precision bearings. Protective 
safety devices. See your Le Roi dizttibu- 
tor for all the details. Brin= your files 
up-to-date—write us for Iate _.iterature. 


LE ROI COMPANY, MILWAUKEE 14, WISCONSIN 


NEW YORK © WASHINGTON © CLEVELAND © BIRMINGHAM © TULSA © BUTTE © SAN FRANCISCO 


Oklahoma 
Le Roi Company Branch — Tulsa 
Carson Machine & Supply Co. — 
_ Oklahoma City 


East & South Texas, Gulf Coast 
Southern Ehgine and Pump Company — 
Houston, Kilgore, Edinburg, Dallas, San 
Antonio, Texas, and Lofayette, - Lovisiana. 


North & West Texas, New Mexico 
General Machine & Supply Co. — Wichita 
Falls, Odessa, Lubbock, Texas. 


Kansas 
Carson Machine and Supply Co.—Great Bend 
Ilinois — Western Kentucky 
Western Machinery Company — Centralia, 
Ilinois and St.-Louvis, Missouri. 


Michigan 
Hafer Engine Service — Reed City 

Rocky Mountain Area 
Gehring Equipment Company — 

Casper, Wyoming. 

Northern Louisiana & Mississippi 
Ingersoll Corporation — Shreveport, 
Lovisiana, and Jackson, Mississippi. 

West Coast 
Le Roi-Rix Machinery Co. — 

Los Angeles, Calif. 

Appalachian Area 
Lloyd, Smith Company — Bradford, Penn. 
P. C. McKenzie Co., Pittsburgh 

Canada 
Drilling Supplies, Ltd. — Calgary, Alberta 


pas Complete Sales and Service Focilities 





county, dry, TD 8,413 ft., San Andres 
2,090 ft., Ellenburger 8,403 ft., eley. 
2,336 ft. 

Pecos County: W. G. Weatherford 1 I. G. 
Yates, Sec. 59, Blk. 1, I&GN Sur., 1 
mi. S Grube, dry, TD 1,332 ft. 

Scurry County: E. Julian Davis 1 Louis 
Conrad, Sec. 86, Blk. 20, Lavaca Nay- 
igation Cq., Sur., 742 mi. W and slight- 
ly S Ira, dry, TD 3,100 ft. 

Winkler County: McDaniel & Beecher) 
Drilling Co. 1 Clyde Barton, Sec. 2, 
Blk. B-3, PSL Sur. (Kermit townsite), 
dry, TD 5,330 ft., Yates 2,470 ft., Glori- 
etta 5,025 ft., elev. 2,869 ft. 


SOUTHEASTERN NEW MEXICO 

HOBBS.—Amerada Petroleum Co. 5 Phil- 
lips, NE NE 1-20s-36e, which is seeking E]- 
lenburger production in the shallow Monu- 
ment area of east central Lea County, was 
to run casing for completion. attempts. The 
operation has been drilled “tight” but was 
reported at total depth of 9,953 ft. It was 
said that various pay zones between 3,850 
and 9,953 ft. had showed for flowing pro- 
duction. Amerada 2 Record, wildcat test 
in SE NE 25-18s-35e, was drilling below 
8,847 ft. in limestone, and the company’s 
8 Andrews, 12-20s-36e, was below 5,056 ft. 

In Eddy County, Magnolia Petroleum Co. 
1-W State, 16-21s-22e, proposed 7,500-ft. ro- 
tary test, was waiting on completion of a 
water well before starting. Location is 27 
miles west and slightly north of Carlsbad. 

Mesa Retailers 1 Edith Riggs-Federal, 3- 
2l1s-24e, shallow cable tool test 13 miles 
northwest of Carlsbad, in 3-2ls-24e, was 
nearing its contract depth of 900 ft. Oper- 
ators set casing to 790 ft., but have made 
no reports of oil shows. 


SOUTHEAST NEW MEXICO WILDCAT 
FAILURE . 
Eddy County: Staniey Jones 1 Momsen- 
State, SW SW SW 13-19s-27e, dry, TD 
1,748 ft. in limestone, slight show oil 
1,740-42 ft. 


CANADIAN FIELDS 
Devonian Show 50’ Miles 
North of Leduc 


HATHAM.—In the Alberta plains area 

50 miles north of Leduc, Westlock- 
Langille 1, LSD 13, 14-59-26w4, a horizon 
penetrated around 3,800 ft. has been defi- 
nitely identified as the second porous zone 
of the Devonian. Three sections between 
3,783-3,883 ft. showed light oil with some 
gas and fair porosity. The test is reaming 
the bottom 50 ft. and will then core and 
ream an additional’100 ft. 

Leduc.—Imperial 15, LSD 7, 21-50-26w4, 
bottoming at 5,110 ft., has run tubing to 
take production from the second porous 
zone. Imperial 16, LSD 13, 15-50-26w4, has 
run casing to 5,110 ft. and Imperial 18, 
LSD 13, 22-50-26w4, has casing set at 5,050 
ft. Imperial 19, LSD 16, 21-50-26w4, is 
nearing the production horizon, and two 
other wells are drilling, and four locations 
are being made. 

Globe-Leduc West has two wells drill- 
ing with one location, East Leduc 1, LSD 
8, 9-50-26w4, is below 5,000 ft. and nearing 
completion. Atlantic Oils 1, LSD 13, 23- 
50-26w4, is below 5,000 ft. Home-Leduc 1, 
LSD 11, 21-50-26w4, was in the second 
porous zone at 4,600 ft. 

Wabamun Lake—Thirty miles north and 
west of Leduc field, Wabamun 1, LSD 5, 
10-51-4w5, jointly sponsored by the Home, 
Anglo -Canadian and Calgary - Edmonton 
companies, is below 5,637 ft. in the Mid- 
ison limestone. Test will likely be con- 
tinued to the underlying Devonian. _ 

Bantry.—California Standard-Imperial 1 
Bantry, LSD 1, 2-18-13w4, 11 miles south- 
west of South Princess field, is reported 
making a commercial producer of 24°- 
gravity oil from pay zone at 3,259 ft. The 
well was started as a deep test, and will 
be drilled deeper before backing up and 
completing. 
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ur, 1 §Campbell County Wildcat 
Louis § Drilling at 9,085 Ft. 


ENVER.—Texas Co. 1 Unit, C NW NE 
echerl 2-52n--72w, Adon structure, Campbell 
c. 26, County, Wyoming, a wildcat in the middle 
nsite), of Powder River basin, is: drilling ahead 
Glori- Hat 9.085 ft.. and so far has encountered 
no additional shows in the Minnelusa 
(Pennsylvanian), which was topped at 8,997 
o ft. Twenty feet of sand to 9,017 ft. yielded 
2,000 ft. of oil, 3.100 ft. of salty water, 
and 170 ft. of drilling. mud. The sand is 
reported to have excellent porosity, in- 
duding the section which showed water, 
Y, Was Bond probably would be a good oil well if 
S. The Bi water was shut off, but it was decided not 
ut was Bi> run casing and complete in that hori- 
It was Bion. The recovery reported above was in 
n 3,850 H, drill-stem test at 9,006-17 ft., tool open 
€ pro- #) hour. Fhe flowing pressure was 2,925 psi., 
at test Hand shut-in pressure 3,575 psi. The well 
below Mhas proved, regardless of the outcome in 
ipany's M this single operation, that oil exists out 
6 ft. Hin the Powder River basin, that the for 
im Co. § mations all are in place, and drilling 
-ft. ro- depths not as great as at first believed. 
n of a BThe discovery is expected to renew on a 
1 is 27 Blarger scale the search for structures in 
sbad. the immense basin 150 miles long and 100 
eral, 3- MB miles wide in Wyoming alone, but which 
- miles M extends over into Montana. 
e, was Mush Creek.—Superior Oil Co,-Conejos 
 Oper- § Oil Corp. 1 Christiana, SE SE SE 32-45n- 
> made § 63w, Mush Creek district, Weston County, 
Wyoming, was plugged and abandoned at 
CAT 4514 ft. after testing the Newcastle, Da- 
kota, and Lakota sands. The Newcastle, 
which is the producing horizon, was at 
ry, TD 4182-87 ft., and was hard and tight. The 
; Dakota at 4,401-40 ft. was water bearing 
as also was the Lakota at 4,495-4,514 ft. 
Water in the last named two sands is usual 
throughout the shoreline pools west of 
the Blackhills uplift, and was expected in 
this weH, but were tested as a matter of 
precaution. The Newcastle sand was too 
thin and hard to make a commercial well. 
The location. is 244 miles north of 1 John- 
2S son, which flowed 1,740 bbl. in 24 hours. 
Results confirm the opinion of most oil 
men that every well drilled is more or 
less of a wildcat. 


is area Dan Morton & Yetman 1 Johnson, SE 
estlock- MSW SE 8-44n-63w, a north offset to the 
horizon Johnson well which flowed 1,740 bbl., and 
n defi- 4 west offset to Phillips Petroleum Co. 
us zone jg! Weston, which made 604 bbl. first 19 
vetween fp hours, is a near completion. It had the 
nh some @ Newcastle at 4,132 ft. and was drilled to 
eaming 4175 ft. It flowed when agitated and made 
yre and @ @Pproximately 200 bbl. natural per day, 
and is still testing. 
50-26w4, Cut Bank Madison well.—Carter Oil Co. 
bing to #3 Surber, C NE NW 13-36n-6w, Cut Bank 
porous @ field, Montana, an outpost on the south in 
w4, has @the most northern of the Madison lime 
rial 18, M pools, flowed 723: bbl. per day through 
at 5,050 @ 4-in. choke, being one of the best lime 
pw4, is Mwells completed in the field to date. It 
nd two @ Was drilled to 3,116 ft., and plugged back 
ncations Hto 3,113 ft. It swabbed 188 bbl. natural 
in 14 hours, and then was acidized with 
s drill- 93500 gal. It has been. beaned down to 166 
1, LSD @ bl. per day through 14-in. choke, tubing 
nearing @Pressure being 160 psi., and casing pres- 
13, 23- @ Sure 670 psi. It is located less than a mile 
educ 1, §0rthwest of Carter 1 Howsley, a gas well 
second § Which made 3,900,000 cu. ft. per day, this 
well being the most northerly in the ad- 
rth and § joining pool on the south. . 
LSD 5, § Pine Mountain gas well—U. S. Oil & 
» Home, B Development Co. 1 Government, SE NW 
imonton BSE 26-35n-84w, Pine Mountain field, 35 





1e Mid- Bmiles west of Casper, Natrona County,. 


»e con- BWyoming, was completed in the Tensleep, 
top at 1,770 ft., for 23,000,000 cu. ft. of gas 
erial 1 per day. The well is in an old abandoned 
; south- Hfield, and was an offset to a gas well com- 
reported Mpleted in 1926 for 10,000,000 cu. ft. per day, 
of 24°- Mbut long ago exhausted. 

ft. The @ Small wells at Badger Basin.—Two small 
ind will oil wells, both outposts, were completed 


up and Jin the Badger Basin field, Park County, | 


Wyoming. Resolute Oil Co. 10, C NE NE 
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Certified capacity— by actual test at The National 
Board of Boiler and Pressure Vessel Inspectors 
Laboratories ... your warranty that this valve has 
the specified relieving capacity... your assurance 
of complete protection for the equipment served. 


Certified construction... your assurance of struc: 
tural soundness and design for specified pressure. 


2% to 1 guide ratio of the disc guide assures full 
lift and positive reseating. 


Combination of nozzle and inverted cone or sec- 
ondary nozzle niakes maximum use of the kinetic 
energy ty the discharge to effect high lift and full 
capacity. 


Floating disc, operating through an Alignment 
Spool, ensures perfect seating of 
the disc on its nozzle which 
effectively prevents any leakage 
or seepage. 

















































ot or Cost Steel, Full Nozzle 
Safety-Relief Valve for 
PETRO-CHEM service; 

Sizes: 1446"x 2” to6”x 8” ; 
Pressure: to 1500 Ib. at 900 deg. F. 


If you are piping corrosive liquids, 
vapors or gas, you will find it ad- 
vantageous to investigate the 
possibilities of this valve. Further 
detailed data is available to you 
on request, without obligatio:. 


FARRIS ENGINEERING CC'RP. 
412 Commercial Ave. 
Palisades Park, N. J 


SAFETY and RELIEF VALVES 


FARRIS keeps ce with advancing power and proce 


7-57n-10lw, flowed 12 bbl. per day by 
heads from the Frontier, and General Pe- 
troleum Corp. 2 Badura, C NE NW 7-57- 
101, swabbed 30 bbl. per, day through per- 
forations. The wells are 42 mile north and 
44 mile northwest of the best completion 
in the field which flowed 1,800 bbl. in 24 
hours. The General Petroleum well is 
listed as.a wildcat as it was a failure in 
the Tensleep and Madison and was plugged 
back and completed in the Frontier as a 
development well. 


WILDCAT FAILURE IN COLORADO 

Mancos, Montezuma County: Barney Cock- 
burn 1 Johnson, SE NW SE 23-36n-l3w. 
TD 470 ft., dry in Dakota. 


SUCCESSFUL WILDCAT COMPLE- 
TIONS IN WYOMING 

Badger Basin, Park County: General Pe- 

* troleum Corp. 2 Badura, NE NW 7- 
57n-10lw, TD 11,827 ft., Tensleep 11,023 
* ft., Amsden 11,200 ft., Madison 11,396 ft., 
elev. 4,202 RB: Tensleep no porosity, 
water in Amsden and Madison. PB and 
completed in Frontier for 30 bbl. 

Hatfield, Carbon County: Rocky Mountain 
Gas Co. 1 Government, NE SE NW 2- 
19n-88w, TD 6,072 ft., discovery in deep- 
er pay. Tensleep 5,805 ft., 44¢-in. 5,816 
ft., elev. 7,219 ft. Flowed 300 bbl. 43.2°- 
gravity oil from Tensleep after shot 
with 76 qt. 

Pine Mountain, Natrona County: U. S. Oil 
& Dev. Co. 1 Government, SE NW 
SE 26-35n-84w. TD 1,800 ft., 23,000,000 
cu. ft. of gas in Tensleep, top 1,770 ft. 
elev. 6,825 gr. 


WILDCAT FAILURES IN WYOMING 

Alkeli, Big Horn County: Mule Creek Oil 
Co.-Atlantic Ref. Co. 2 Unit, NE SW 
SW 11-54n-95w, TD 3,012. ft. Embar 
2,001 ft., Tensleep 2,191 ft., Madison 
2,465 ft., elev. 4,230 gr. 

Mush Creek, Weston County: Superior Oil 
Co.-Conejos Corp. 1 Christiana, SE SW 
SE 32-45n-63w, TD 4,514 ft., Newcastle 
4,182-87 ft., hard and tight; Dakota 
4,401-40 ft., water; Lakota 4,495-4,510 ft. 


OKLAHOMA 


Gulf Wildcat Opens New 
Pay in Seminole County 


ULF OIL CORP. 1 Eliza Joe, SW NE 
SE’ 4-10n-7e, wildcat 4% mile west of 
Northwest Sylvian pool, Seminole. County, 
has opened new production. Test flowed 117 
bbl. of oil and 65 bbl. water with 3,000 M.c-f. 
of gas in 3 hours from Hunton lime at 
4,183-4,306 ft. Well was acidized with 1,000 
gal. On further testing, well flowed 94 bbl. 
of oil and 377 bbl. water in 15 hours through 
%-in. choke with estimated 3,000 M.c.f. 
of gas. 

Reports indicate good well at Hurst and 
Madden 1 Soderstrom, SE SE NW 33-14n-4e, 
northern extension to Gessman pool, Lin- 
coln County, and first well to be drilled in 
pool for 10 years. Drill-stem test of Cleve- 
land sand at 3,081-91 ft. reported to have 
made 200 bbl. per day of 52-gravity oil. 

With four producers now completed, wa- 
ter-cutting has started on north side of new 
West Shawnee Lake field, Pottawatomie 
County. Deep Rock Oil et al 2 Black, NW 





, SE NW 17-10n-2e, northwest offset to dis- 


covery well, flowed 149 bbl. of oil in 24 
hours through 12/64-in. choke with unre- 
ported amount of water. Activity in the 
area is high with Deep Rock et al busy 
with three wells in immediate vicinity and 
four wells under way in general area; one 
by Deep Rock and others by Phillip Berry, 
Suntex Drilling Co. and Edward Pace. 
OKLAHOMA SUCCESSFUL WILDCATS 
Oklahoma County: Gulf 1 Parks Estate, 
C SW SW 20-13n-2w, flowed 90 bbl. of 
distillate per day from Hunton at 6,135- 
50 ft., through 18/64-in. tubing choke, 
TD 6,200 ft. 

Payne County: Jackson 1 Butcher, SW 
NE NE 2-18n-4e, pumped 5 bbl. of 
oil per day from Mississippi lime at 
3,745-88 ft., TD 4,037 ft. 


Fox 1 Gibson, NW SE SW 8-17n-2e, flowed 
20 bbl. of oil per day from Red Fork 
at 4,225-41°ft., TD” 4,91? ft: . 


OKLAHOMA WILDCAT FAILURES 
Carter County: Gandy 1 State Life In- 
surance, SE SE SE 24-3s-3w, dry, TD 
1,224 ft., sand 1,012-24 ft. and 1,220-24 ft. 
Cotton County: Ross 1 Patterson, NW Nw 
SE 9-2s-llw, dry, TD 2,479 ft., broken 
sand 1,400-50 ft., sand 1,505-15 ft., 1,740. 
60 ft., 2,086-96 ft. and 2,148-88 ft., broken 
sand 2,230-64 ft. and 2,274-2,334 ft:, Me- 
gargel lime 2,348-54 ft., sand 2,402-34 ft 
Pitfs 1 Hight, SW SW SE 3%-4s-9w, dry, 
TD 2,516 ft., Canyon lime 2,334 ft. 
Arbuckle lime 2,488 ft. . 
Winfrey 1 Miller, S/2 S/2 SE SW 31- 
4s-l2w, dry, TD 2,336 ft., Megargel lime 
1,764 ft. 
Hamilton 1 Phillips, SW SW SE 12-4s- 
13w, dry, TD 2,006 ft., no tops reported. 
Jefferson County: Dillard 1 Cash, NW Sw 
NE 6-6s-6w, dry, TD 2,992 ft., broken 
sand 2,733-2,922 ft. 

Magnolia 1 Little, NE SE NE 22-3s-5w, 
dry, TD 2,537 ft., no tops reported. 
Lincoln County: Mid-Continent 1 Schoo! 
Land, SW SW NW 36-12n-4e, dry, TD 
5,600 ft., Woodford 5,243 ft., Hunton 
5,326 ft. Sylvan 5,340 ft., Viola 5,426 
ft., dense 5,463 ft., dolomite 5,474 ft., 
Wilcox 5,506 ft., second Wilcox 5,579 ft 
Gulf 1 Sestak, SE SE SE 30-12n-6e, dry, 
TD 4,800 ft. Checkerboard 2,350 ft. 
Lower Wewoka 2,849-2,997 ft. Prue 
3,250-96 ft., Lower Calvin, 3,415-35 ft., 
Earlsboro 3,716-63 ft., Inola 3,806 ft., 
Bartlesville 3,830 ft., brown lime 3,936 
ft., Caney 4,070 ft., Mayes 4,275 ft. 
Woodford 4,412 ft., Hunton 4,444 tft. 
Sylvan 4,560 ft., Viola 4,647 ft., dense 
4,700-10 ft., dolomite 4,710-14 ft., sanay 
dolomite 4,714-26 ft., Wilcox 4,727-36 ft., 
dolomite 4,736-65 ft. dolomitic sand 
4,765-70 ft., second Wilcox 4,770 ft. 
Murray County: Sohio 1 Wommack, SE 
NW NW 24-in-2e, dry, TD 1,575 ft., no 

tops reported. 
Okfuskee County: Gillespie 1 Berryman, 





appeal of specialties. 





Patent Chemicals, Inc. 
Manufacturing Division 
335 McLean Boulevard, Paterson 4, N: J. 


“COLORS 


Petroleum Identifiers ........ Petroleum Markers 


We offer a complete spectrum range of colors, developed to meet the special requirements of 
the Petroleum Industry, possessing permanency, fastness to light, acid, alkali, conditions of 
storage and solubility in all petroleum products. These colors find many applications in 
Petroleum products; provide distinctive marking advantages for Gasolines, Kerosenes, Lu- 
bricating oils, Grease, Tractor and Diesel Fuels, Distillates, Waxes and to increase sales 


Blue Whitener: An emergency treatment in neutralizing undesirable yellow shades in un- 
colored gasoline or kerosene. 


Oil Color C 48 Cone: Bright Fluorescent shade, good yellow body with green fluorescence 
100% soluble, fast to light and stable to heat. ; : 


Special Products for the Petroleum Industry 
Gasoline additives: Inhibitors — Stabilizers — Emulsifiers 
Detergents — Wetting Agents — Dispersing Agents - 


Pioneers in Gasoline Colors and Anthraquinone Dyes 


Send all inquiries direct to ovr Laboratories at Paterson, N. J. 


Patent Fuels & Color Corp. 
Marketing Division 
1710 Carew Tower, Cincinnati 2, Ohio 
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NW NW NE 23-lin-8e, dry, TD 3,590 
ft., Senora lime 2,300 ft., Senora sand 
2,320 ft., Earlsboro 2,640 ft., Inola 2,812 
ft., Bartlesville 2,860 ft., brown lime 
3,039 ft., Booch 3,204 ft., Gilcrease 3,340 
ft., Second Gilcrease 3,373 ft., Wapa- 
nucka 3,396 ft. . 

Oklahoma County: Dirickson 1 Jarrett, 
NE*-NW NE 2i1-l3n-le, dry, TD 4,792 
ft., Hogshooter 4,115 ft., Checkerboard 
4,433 ft, Upper conglomerate 4,686-92 
ft., Lower conglomerate 4,714 ft. 

Tharpe lt Perry, SW SE SE 30-12n-le, 
dry, TD 6,112 ft. conglomerate 4,920 
ft., Oswego 5,211 ft., chat 5,621 ft., 
Hunton 6,710 ft., Sylvan 5,793 ft., Viola 
5,900 ft., Wilcox 6,000 ft., second Wil- 
cox 6,102 ft. 

Osage County: Oliphant 1 Osage, SW SW 
SW 36-26n-4e, dry, TD 3,747 ft., Basal 
Mississippi lime 3,721 ft., Wilcox 3,724 ft. 

Payne County: Arrington 1 Driskel, NE 
NE SE 11-19n-3e, dry, TD 3,861 ft., 
Prue 3,605 ft., Red Fork 3,802 ft., Red 
Fork sand 3,816 ft. 

HER Drilling Co. 1 Johnson, NW 
SW. 29-18n-3e, 
tops reported. 

Pontotoc. County: Gem 1 Busby, NE NW 
SE 10-4n-Se, dry, TD 3,510 ft., Basal 
Calvin and. Senora shale 270 ft., Se- 
nora-Therman 340 ft., Boggy 845 ft., 
McAlester 1,905 ft., Atoka 2,285  ft., 
Wapanucka 2,980 ft., Union Valley 3,250 
ft., Cromwell sand 3,340 ft. ba 

Witherspoon 1 McSwain, NE SE NW 20- 
5n-5n, dry, TD 2,580 ft.,. Calvin 1,740- 
70 ft., Basal Pennsylvanian-Woodford 
1,950 ft., Hunton 2,185 ft., Sylvan 2,406 
ft., Viola 2,530 ft. 


N. CENTRAL TEXAS 


Strawn-Sand Discovery 
Completed in Clay County 


ICHITA FALLS.—In southwestern Clay 

County a Strawn-sand discovery was 
completed, an, offset confirmation well in- 
dicated oil; and another offset location 
was made. S. D. Johnson and Acme Die 
& Machine Co. 1 Mobley, T. Morehead 
Survey, 3 miles northwest of Deer Creek, 
flowed 67 bbl. of 43°-gravity oil in 6 hours, 
for a daily potential of 268 bbl. The flow 
was through 1}4-in. tubing choke, from pay 
topped at 4,010 ft. and drilled to 4,036 ft. 
Gas-oil ratio was 350 cu. ft. 

The same company’s 2 Mobley, west off- 
set, had the sand from 4,00-88 ft. A 1-hour 
drill-stem test at that interval recovered 
650 ft, of clean oil and approximately the 
same amount of oil-cut drilling mud. It 
was to be deepened to determine extent of 
pay. 
One-half mile north of the discovery, 
Mid-Continent Petroleum Corp. had made 
location for its 1 J. J. Decker, in ,the T. 
Morehead Survey, and was scheduled 10 
test to 6,000 ft. 

In Hamilton County, 9 miles southwest 
of Hamilton, Lone Star Producing Co. was 
in the process of completing its first 
crude-oil producer in the recently .discov- 
ered gas field. Its 2 Clarence Rea, Harrison 
Greer Survey 62, flowed some 12 bbl. of oil 
in 1 hour and 45 minutes, after acid treat- 
ment of the Marble Falls ‘limestone at 
2,795-2,811 ft. There was mite gas with 
the oil, and flow was through 4-in. choke. 
Operators were to give it a heavy shot of 
acid before making completion tests and 
were of the opinion it would make a 40-50 
bbl. well. Other wells in the area produce 
gas from the Marble Falls. 

One mile southeast of the Throckmorton 
townsite, James H. Snowden and L. H. 
Freedman 1 Marrs, Block 189, BBB&C Sur- 
vey, was credited with discovering a new 
Pay zone for the area. First drill-stem 
test at 4,636-46 ft. recovered 23 ft. of. oil- 
and-gas-cut mud in 1 hour, with no pres- 
Sure and no water. Operators then re- 
ported a silicate conglomerate sand from 
4704-43 ft. A 1-hour test of that section 
recovered 150 ft. of 38.9°-gravity oil and 


NW 
dry, TD 4,703 ft., no 
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90 ft. of oil-cut mud. Shut-in bottom-hole 
pressure rose to 2,100 psi. in 15 minutes. 
Deepened to 4,755°ft., it flowed an unes- 
timated amount of oil. 

Operators said that while thin pay sec- 
tions in the Marble Falls of the lower 
Pennsylvanian (or Bend limestone), have 
been found in the southeast part of the 
county, the section in the 1 Marrs is con- 
sidered too thick for: Marble Falls, and 
may be a transition zone with the Missis- 
*sippi limestone. Chappe! limestone pay 
(Mississippian) is prevalent throughout 
North ‘Texas. The 1 Marrs also made a 
commercial showing of oil in a limestone 
section at 4,626-36 ft., believed to be be- 
tween the upper and lower Caddo sec- 
tions. 


NORTH TEXAS SUCCESSFUL WILDCAT 


Clay County: S. D. Johnson et al 1 Carl 
Mobley, T.» Morehead Sur., A-310, 
mi. NW Deer Creek, flowed 193 bbl. 


43°-gravity oil a day, %%4-in. choke, 
casing pressure 200 psi., tubing: pres- 
sure 100 psi.. GOR 350 cu. ft., Strawn 
sand .4,026-33 ft., TD 4,033 ft. 


NORTH TEXAS WILDCAT FAILURES 


Archer County: Acme Die & Machine Co. 
1 J. D. Bell, Ikard, Coulson & Hutchin- 
son Sur., A-756, 344 mi. SE Archer City, 
dry, TD 4,958 ft., Caddo 4,838 ft. 

Henry Grace 1 Wilson Estate, Lot 3, 
Blk. 31, ATNCL Sur., 10 mi. N Archer 
/ Gunsight : 1,598 


P, P. Langford, Jr. 1 C. Benson, Bik. 
10, Jefferson School Land Sur., 2 mi. 
SE Anarene, dry, TD 1,205 ft. in sandy 
shale. 

P. P. Langford, Jr. 1 L. T. Burns, Blk. 
51, J. W. Harris Subd., 8 mi. NW Archer 
City, dry, TD 1,552 ft. in shale and 
lime. 

Paul B. Scott 1 J. L. O'Keefe, Lot 32, 


City, dry, TD 1,676 ft.: 
ft 
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Chas, Mactin & Com- 
pany. 


For more than 50 years, Ohas. 
Martin & Company has been 
strapping and calibrating 
tanks and tank vessels, 

We are proud that Warren 


CHAS. 


) AIt 
3Y NE 


eo) a et =e 
> 


PORTS ME XI 
TRINIL 


MARTIN MEN—CAL- 
ibrating the special- © 
ly designed tanks 
which were fitted 
into the S/S Nat- 
alie O. Warren are, 
left to right, C. L. 
Riggs, L. M. Hoag 
and C. M. Brabham, 
Chas. Martin & Com- 
pony, Port Arthur, 
Texas. 


Petroleum Corporation select- 
ed us for, this job... of cal- 
ibrating tanks on this vessel, 
a milestone in _ petroleum 
transportation. 


MARTIN & COMPANY 


YORK PRODUCE 
ALL U 
ARUBA. ¢ 


EXCHANGE 
OIL PORTS 
RACAO 





Blk. 5, Clark & Phimb Sud, 3 mi. SE 
Archer City, dry, TD 1,200 ft. in shale. 
Cooke County: Denver Producing & Re- 
fining Co. 1 W. P. Luse, A.. Burns Sur., 
A-49, NE cor. of county, dry, TD 10,- 
006 ft. in shale, no tops reported. 
The Texas Co. 1 J. D. Walker, B. Lusk 
Sur. A-569, 344 mi. SE Bulcher, dry, 
TD 2,227 ft., Elienburger 2,120 ft., elev. 
918 ft. 

Hardeman County: R. H. Alexander 1 F. B. 
Elliott, Sec.- 14, HE&WT Sur. A-1,712, 
12 mi. N Goodlett, dry, TD 2,026 ft. in 
lime. 

Knox County: Gilliam Drilling Co. 1 Guy 
McFarland, R. Wilkins Sur., A-4ll1, 14% 
mi. S Goree, dry, TD 3,295 ft. in shale 
and lime. 

Montague County: Continental Oil Co. 1 
W. G. Hawkins, Sec. 17, H&TC Sur., 

* 4 mi. SE Ringgold, dry, TD 5,608 ft., 
swabbed 25 bbl. oil and 59 bbl. water 


in Caddo at 5,752-57 ft., top Ellenbur- 
ger 5,867 ft. 

R. C. Lipscomb 1 C.- McCall, Blk. 132, 
Belcher Subd., G. Bayne Sur., 3 mi. 
SE Belcherville, dry, TD 6,189 ft., no 
tops reported. =? 

Young County: Nu Enamel Oil Co. 1 Nan- 
nie Daws, Sec. 340, TE&L Sur., 3 mi. 
S Padgitt, dry, TD 4,924 ft. Caddo 
4,440, ft. Barnett 4,811 ft., Mississippi 
4,920 ft., show oi! 4,920 ft. ° 

The Sharples Oil Corp. 1 W. H. L. Lof-. 
tin, P. Averett Sur., A-2, 3 mi. W 
Markley, .dry, TD 637 ft. in sand, show 
oil 624 ft. 


WEST CENTRAL TEXAS SUCCESS- 
FUL WILDCAT 
Coleman County: H. T. Owen & H. H. 
Adams 1 J. M. Shield, Sec. 30, T&NO 
Sur., 4 mi. SW Novice, flowed 1,300,- 
000 cu. ft. gas, plus 114% bbl. distillate, 
Gardner sand 3.694-3,720 ft., TD 3,750 ft. 
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The Ueu-Tinproved 


CJ hompsonw 
SHALE SEPARATOR 
AND SAMPLE MACHINE 


EFFICIENTLY HANDLES THE 
FLOW OF MUD FROM 


POWER WHEEL 


It is now lighter, stronger, 
and more efficient. Slight- 
est pressure of fluid puts 
the Thompson machine in 
operation. 


LARGEST PUMPS NOW 
IN OPERATION 


The new Thompson DWF Model is the 
ideal mud conditioners for your larger opera- 
tions. Its capacity has been increased to the 


extent that it will handle the mud and pres- 
sure from largest mud pumps now in opera- 
tion. The Power Wheel has been redesigned 
and increased in size for greater efficiency. 
This new model is Self-Motivated, a fea- 
ture pioneered by Thompson—operates en- 
tirely from the flow of mud. The Sample 
. Machine is standard equipment, unless other- 
wise specified . . . It’s the field-tested method 
of providing accurate samples of foot by foot 


cuttings. 


Your order can be filled promptly, so place it now! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 


WEST CENTRAL TEXAS WILDCAT 
FAILURES 

Callahan County: G. C. Tisdale 1 R. H. 
Searle Heirs, Thomas F. Royster Sur. 
A-251, 8 mi. SW Baird, dry, TD 1,232 
ft. in shale, Dotham limestone 1775 ft. 

Erath County: W. W. Wood 1 R. J. Sikes, 
J. Hargrove Sur., A-358, 6 mi. N Steph- 
enville, dry, TD 4,928 ft., Barnett shale 
4,888 ft., Mississippi 4,888 ft. 

Jones County: Ungren & Frazier et al 1 J. 
Marvin Lewis, S. S. Redman Sur., 10 

. mi. SW Anson, dry, TD 5,570 ft., Hope 

limestone 2,903 ft., Caddo 5,400 ft., Mis- 
sissippi 5,480 ft., Ellenburger 5,514 ft., 
sulfur water 5,563 ft., elev. 1,789 ft. 

Shackelford County: Roeser & Pendleton 
1-B-53 W. I. Cook, Sec. ETRR Sur. 
7 mi. NW Albany, dry, TD 1,617 ft. in: 
shale, sand with show of gas 847-50 
ft., increase of gas 880-87 ft., coal 1,102- 
05 ft. 

Stephens County: S. D.: Johnson et al 1 
A. C. Rogers, Sec. 19, Blk. 7, T&P Sur., 
13 mi. S Breckenridge, dry, TD 3,538 
ft., Caddo 3,458 ft. 


SOUTHWEST TEXAS 


New Pay for 
Jay Simmons Field 


ORPUS CHRISTI.—A new pay for Jay 

Simmons field of northeastern Starr 
County, has been opened by the second 
producer, Jay Simmons et al 2 First Na- 
tional Bank of Mission, which flowed an 
initial. production of 176 bbl. of 43,9°-grav- 
ity oil per day through a 4-in. choke, 
with gas-oil ratio, 800, 970 psi. tubing pres- 
sure, and casing sealed. Total depth is 
6,434 ft., with 54¢-in. casing on_ bottom. 
The production is through perforations at 
6,430-33 ft. Top of lower pay 6,423 ft. This 
well is 934 ft. south of the 1 First National 
Bank of Mission, discovery well, which 
was completed on the pump through per- 
forations at 6,112-17 ft. 

Producers Development Co. 1 W. D. 
Swilling, second producer in Sommer field 
of Nueces County, is producing oil from 
a higher pay zone than the discovery pay. 
On potential gage it flowed 73 bbl. of 
38.6°-gravity oil per day through a }-in. 
choke, through perforations at 5,896-5,904 
ft. Tubing pressure 540 psi., and casing 
pressure ‘1,540 psi., gas-oil ratio 825. Top 
of pay at 5,896 ft., and total depth 6,262 
ft. The 5%-in. casing was set to 5,961 ft. 
This well is 14¢-miles south of Agua Dulce 
townsite, and approximately 1,000 ft. north- 
northeast of Mid-Continent Petroleum Corp. 
1 John Sommer discovery well, which was 
completed through perforations at 5,982- 
88 ft. 

Magnolia Petroleum Co. 1 H. L. Smith, 
wildcat test in Frio County, approximate- 
ly 6 miles northeast of Pearsall and 8 
miles northeast of Pearsall field, recov- 
ered 1 qt. of clean oil and 8 ft. of oil-cut 
mud with 2 psi. working pressure on 4 
30-minute drill-stem test at 3,711-15 ft. 
Operators set casing at 3,709 ft. for the 
open-hole completion attempt. If success- 
ful, this well will open a new Navarro 
sand field. It is located in the O. C. 
Smith Survey. 

In the northeast extension area of Flour 
Bluff field of Nueces County, Humble Oil 
& Refining Co. 1-P Flour Bluff-State re- 
covered 16 bbl. of oil on a 32-minute drill- 
stem test through perferations at 6,635- 
45 ft. The oil was 42° gravity. On a pre- 
vious test at 6,591-6,610 ft., through %4-in. 
chokes, open 20 minutes, recovery was 
35 ft. of condensate. This is a g-mile 
northeastward extension and is located in 
State Tract 8, in Laguna Madre. 

Phillips Petroleum Co. 1 Nueces Bay- 
State, wildcat in Nueces Bay approxi 
mately 2 miles northwest of Corpus Chris- 
ti, in State Tfact 706, is now under con- 
trol again after having blewn wild for 
a’ number of days from total depth of 
5,046 ft. The well blew out on October 
23, with 13%-in. surface pipe set at 1,587 
ft. in the hole, and blew for some time. 





THE OIL AND GAS JOURNAL 





while operators were delayed getting ma- 
terials to the well by barge. Drill-stem test 
made previously at 3,937-42 ft. had showed 
gas. 


SOUTHWEST TEXAS SUCCESSFUL 
WILDCATS 


Nueces County: New oil pay Sommer pool 
Producers Development Co. 1 W. D. 
Swilling, in Sec. 25, Benton Pasture 
Subd., 142 mi. S of Agua Dulce and 
N of Mid-Continent 1 Sommer oil-dis- 
covery well, top pay 5,896 ft., TD 6,262 
ft., perf. 5,896-5,904 ft., IP: 73 bbl. oil 


per day through a 4-in. choke, gas-oil tr y4 
ratio 825,.TP 540 psi., CP 1,540 psi., bh } 
gravity 38.6°, no water. ‘ 
Starr County: New oil pay, Jay Simmons Va | aa 


field—Jay Simmons et al 2 First Na- 
tional Bank of Mission, in Share 3, 
San Jose Gr., 933 ft. S of 1 First Na- 
tional Bank of Mission discovery well, 
3 mi. N of La Reforma field, top pay 
6,423 ft., TD 6,434 ft., perf. 6,430-33 ft., 
IP: 176 bbl. oil per. day through a 1\- 4a r 

in. choke, gas-oil ratio 800, TP 4% 

mi Os Wee ee eee oe OL : Here are FOUR Ways to 
water. 


SOUTHWEST TEXAS WILDCAT -. : 4 Cut YOUR Piping Coéts!...”" 


FAILURES 
Atascosa. County: H. R. Smith et al 1 
Smith & Mowinckle, in Seb. Texada 
Sur. 142, 6 mi. SW of Fashing, dry, TD 
3,856 ft. 
Brooks County: Skelly Oil Co. 1 Chas. S. 
Lips, in Juan G. Diaz “Vargas” Gr., 
8 mi. SW of Rachal, dry, TD 10,178 ft. ‘ ‘iy 
Brooks County: H. R. sSeith and W. C. 4 “If you’re looking for ways to cut piping system costs . . . look 
McBride, Inc. 1 Enrique Villareal, in into VICTAULIC COUPLINGS AND FITTINGS! 
Share 2, La Encantada Gr., 744 mi. W : i . . 
of Encino, dry, TD. 7,287 ft. % “INSTALLATIONS? —Victaulic COUPLINGS have a two-bolt as- 
Duval Gouny ; be g ae ge " sembly simplicity that’s fast-and-easy, no special tools or 
M. L. assing: ruy » m N. trained | . Pi ibili 
Gussett Sur. 154, 18 mi. W of Bena- i m vane wedded paps pytaene get 8 Saeieey ties 
vides, dry, TD 3,510 ft. eliminates © expense 0 accurate alignment, does away with 
Guadalupe County: Pat H. Baker 1 Baker é costly expansion joints. 
fee, in Joel W. Robinson Sur., 4 mi. -o bi le : : 
S of Kingsbury and 1 mi.’ N of Darst CPERATIONS ? —- Every joint is positive-locked, slip-proof, 
Creek, dry, TD 2,559 ft. won’t pull out or blow off from pressure, vibration or sag. 
~_ snc : vg tr ng oe i. = And every joint is leak-tight . . . under either pressure or 
an ner y Corp. 7- ou 1U; F z 
Texas Syndicate, CCSD&RGNG Sur. vacuum! Victaulic Full-Flow Tees, Elbows and other FITTINGS 
157, dry, TD 5,705 ft. are designed with long-and-easy sweeps that increase deliv- 
Medina County: Cannonball Hydrocarbon ery yet lower pumping costs! 
Co. 1 A. L. Haegelin, in E. Rieber Sur. a . . : : es 
115, 7 mi. S of Hondo, dry, TD 968 ft. MAINTENANCE?— Victaulic Couplings give piping systems a 
= Hi at yt yews, Nise tag ee union at every joint.’Any pipe length, valve or fitting can be 
alty Co., Bloc a r offey Subd., : emoved for irs 0 1 i i - 
El Javali Gr., 5 mi. SW of Cuevitas, . 7 ‘ oa pal Hie - ef-s eene without backing a ad 
dry, TD 2,350 ft. joining sections, without injury to pipe ends and couplings. 


Sun Oil Co. 1 B. P. Gonzales et al, “SALVAGE? — A speed : $s 
North Sun area, Tract 8-A of Share: 2, li d fi A th pany unbuttons a . jiffy tie 
Santa Teresa Gr., 1 mi. E of North ings an ttings that can be us time and time again... 


Sun field, dry, TD 7,002 ft. saving you many dollars in equipment and labor! 


Webb County: F. B. Lefevre et al 2 Amalia 
G. de Ortiz et al, in Block 22, Hughes “So remember —to cut your costs four ways... make your 


Petr. Co. Subd., Los Ojuelos Gr., 5 mi. piping system ALL Victaulic!” ; 
SE-SE of Mirando City, dry, TD 1,875 ft. 
Williamson County: E. R. Marts 1 O. P. Write for new Victaulic Catalog and Engineering Manual 
Spielhauer, in PB. J. Wyche Sur., 2 mi. 


S of Coupland, dry, TD 1,204 ft. ae VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


LLIN ols Victaulic, Inc., 727 W. 7th’ St., Los Angeles 14, Calif. 


Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 


Outpost to R ol an d P ool : Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
Swabs 70 Bbl. Daily > Lea 


ATTOON.—Indiana Farm Bureau and 

Cc. E. Brehm 1 J. W. Oliver, NW NE 
NE 29-7s-8e, 1 mile outpost to Roland 
pool, Gallatin County, swabbed. 70 bbl. oil 
per day while cleaning out after 30-qt. shot. 
Pay is in Waltersburg sand at 2,097-2,112 ft. 
N. V. Duncan 1 Amos A. Harmond Heirs, 
SE SE NE 27-5n-Te, wildcat 1 mile south SELF-ALIGNING PIPE COUPLINGS 








ated in 


3s Bay- it ' : Have you considered Victaulic 

approxi: fils 2,982 ft. for your piping requirements? 

; Chris: @ T. R. Kerwin 1 Legate, SE SW SE 2-6n- moun 

er con- Miljw, wildcat in Jersey County, had show of Sizes— %4” through 60” 

yild for Meas at 2,311 ft. and.is drilling ahead. 

epth of M Wayne and Clay counties led state in 

October Mitrilling permits granted for wéek with 
at 1,587 Bfive each. Total of 33 was: registered for 
1e time, Mistate. Jasper, Marion, Wayne, and Clay ac- 


asics 
rid i 


Copyright 1947, by Victaulic Co. of America EFFICIENT FULL-FLOW 
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counted for 21 of 46 completions Goud 6 for 
Jasper and 5 each for the other three 
ILLINOIS WILDCAT FAILURES 
Coles County: Sanders 1-A Sutton, NW NW 
SE 36-l4n-7e, dry, TD 1,847 ft. 
Jefferson County: Ohio 1 Walters, SW SE 
NE_11-4s-4e, dry,.TD 3,413 ft. 
Wabash County: Gilliam Drilling Co. 1 
ow % NE NE SW 24-l1s-13w, dry, TD 


2,650 
Morriss 1 Tanquary, NE NW NW 25- 
1s-l4w, dry, TD 2,965 ft. 

Wayne County: National Associated 1 Holl- 
man, SW NW SE 21-in-5e, dry, TD 
O77 ft. 

White County: Lynn 1 Ehrhardt, 


SE SE 
SW 1-5s-8e, dry, TD 3,378 ft 


OHIO, KENTUCKY 








with a SIMPLEX 
EMERGENCY JACK 


Rig skidding or jacking work goes 
faster and safer with this Simplex 
Ratchet Lowering, Single Acting Jack 
on the job. Meets many emergency 
needs as well. Lifts or pushes at any 
angle. Double lever socket for close 
quarter operation. Lifts full 15 ton 
capacity on cap or toe. 


detaile send for Simplex 


i ee ae ee eek Se 


as Ce al Avenue, Chicago 44 





COMPLETE 

OILFIELD COVERAGE 
specify 

FITLER MANILA 


® Drilling Cables 

e Crackers 
Spinning Lines 
Cat Head Lines 
Derrick Lines. 


Look for the- patented Blue and 
Yellow Colored Trade Mark on all 
Fitler Brand Manila Oilfield Cord- 
age Products 


Sold by Dealers Everywhere 
THE EDWIN H. FITLER CO. 


Philadelphia 24, Pa. 
Manufactyrers of Quality Rope sinte 1804 














Hemlock Grove Pool 
Extended to South. 


OLUMBUS.—Nollem Oil & Gas Co. 1 

Ida Eastman, Section 1, Bedford Town- 
ship, Meigs County, extended Hemlock 
Grove pool a location to the south. Berea 
sand at 1,730-41 ft. flowed 80 bbl. in 24 
hours after shot. Another well is now 
drilling 44 mile father south that may de- 
termine the direction or extent of the 
pool. 

The first gas well in the new drilling 
in southwestern Deerfield Township, Mor- 
gan County, was brought in by John Mor- 
row et al on Ralph D. Kinnan, Section 
20. Clinton sand, topped at 4,106 ft., was 
drilled to 4,137 ft. where it gaged 1,135,- 
000 cu. ft. natural. 

A northeast trend to the Medina gas 
production in Sayre pool is indicated by 
the 44-mile extension drilled in by E. L. 
Thompson on L. G. Simms in Section 23 
Bearfield Township, Perry County. Clinton 
sand at 3,832-74 ft: gaged 250,000 cu. ft 
and the Medina sand at 3,940- 47 ft. gaged 
an additional 1,200,000 cu. ft. 

Hanley & Bird moved 42 mile west of 
their 1 Pfeiffer and completed a better 
well on the Anthony Hall, Lot 16, Dover 
Township, Tuscarawas County. Red Clinton 
at 4,586-4,617 ft. gaged 100,000 cu. ft., and 
white Clinton at 4,617-47 ft. 624,000 cu. ft 
After shot, the well was shut in on the 
casing at 1,532,000 cu. ft. 

Indications of a new gas pool was found 
in a small well completed on Edmond 
Miller, Lot 31, Litchfield Township, Me- 
dina County, by Edson & Son. Clinton 
sand at 2,911-19 ft. made 84,000 cu. ft. nat- 


| ural, and when shut in the second day 


after shot, it gaged 145,000 cu. ft. 


OHIO WILDCAT FAILURE 
Guernsey County, Westland Township: Ohio 
Fuel Gas 1 T. H. Neptune, 3 Qr., no 
Oriskany, TD 3,522 ft. 


EASTERN KENTUCKY ACTIVITIES 


ASHLAND.—The Granville Sizemore 
property in Magoffin County came in for 
a large producer during the week, with 
Kentucky-West Virginia Gas Co. complet- 
ing Weill No. 5756 at 2,359 ft. and 2,768,000 
cu. ft. of gas in Big Six. 

A smaller completion, by the same com- 
pany, was noted in Well No. 5743 on the 
S. N. Bentley property, Knott County, at 
3197 ft., for 65,000 cu. ft. of gas in shale, 
AS. 


WESTERN KENTUCKY 
OWENSBORO.—-George E. Engle 1 T. T. 
Link, 21-M-24, wildcat which found oil sat- 
uration in Pennsylvania sand at 730 and 800 
ft. has taken two Gdrill-stem tests below 


3,000 ft. At 3,085-93 ft., a 1-hour drill-stem , 


test recovered 90 ft. gas-cut mud and 13 
ft. of oily mud. One-hour test at 3,172-84 
ft. in McClosky got 20 ft. oil-cut mud. 


INDIANA 


EVANSVILLE.—George & Wrather Drill- 
ing Co. 1 L. J. Keiffer,. NW NW SW 25-l1s- 


SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Pactelion? Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are pressed onto the 
collar under pressure and will not 
come off, Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


PLASTIC 
TUBING PROTECTORS 


190 E. 65th Street 931 Russ Bidg. 
LOS ANGELES1 SAN FRANCISCO 4 
6247 Navigation Blvd. 808 Graybar Bldg. 

HOUSTON 11 NEW YORK 17 


’ 
* ererssee © 





Bonds 
Stocks 


Commodities 


Private Wires to 
All Markets 


Harris, UPHAM & CO. 


Members New York Stock Exchange 
and Other Principal Exchanges 


107-109 Philtower Tel. 26231 


Tulsa 3, Okla. 
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12w, 1 mile south outpost to East Mount 
Carmel pool, Gibson County, has set casing 
at 1,947 ft. to test Cypress sand oil satura- 
tion at 1,950-66 ft. One-hour drill-stem test 
got gas in 35 minutes, 600 ft. of clean oil, 
and 30 ft. of mud and oil. 

John Buckman and C. E. O’Neal 1 Thomas 
Wassmer et al, SW NW SW 6-5s-llw, wild- 
cat 9 miles northwest of Evansville, swabbed 
4 bbl. of oil from Cypress sand at 2,294- 
2,308 ft. after 20-qt. shot. 


LA.-ARK. 


Calhoun County Well Gets 
Drill-Stem Test 


‘ 
L DORADO.—Six miles southeast of 
Camden, Calhoun County, Houston Oil 

Co. 1 H. B. Gaughan, SW SW NE 34-13s- 

16w, made an encouraging drill-stem test, 

but cores of the oil sand were not too 

favorable. With total depth at 2,047 ft., a 

shaly sand between 1,986-2,003 ft. was 

tested for 25 minutes, recovering 45 ft. of 
oil-cut mud. Bottom-hole flowing pressure 
was 200 psi., rising to 600 when shut in. 

Cores between 2,003-10 ft. recovered a 

small section of sandy shale having slight 

odor. Electric log was run to 2,012 ft., giv- 
ing the following tops: Nacatoch 1,542 ft., 

Saratoga 1,818 ft., base annona 1,978 ft., 

and ‘broken shaly sand 1,978-2,012 ft. Ele- 

vation is 103 ft. . 

In Union County, west of Hillsboro field, 
Howard B. Ward et al 1 G. A. Patterson, 
NW NE NW 80-18s-l4w, recovered 12 ft. 
of sand with shale streaks and gas odor, 
between 2,098-2,113 ft. and was shut down 
for orders. Total depth is 2,204 ft., in 
the Saratoga. The core containing gas was 
presumably in the Nacatoch sand, topped 
at 2,023 ft., by samples. 

In DeSoto Parish, F. A. Callery 1 C. E. 
Ellerbe, 18-15n-12w, was coring below 4,663 
ft. Cores between 4,631-48 ft. recovered 
2 ft. of fairly soft to medium-hard lime- 
stone, having a fair gas odor and salty 
taste. Drill-stem tested between 4,635-48 
ft., it recovered 30 ft. of mud and salt 
water, with no shows, in 30 minutes. In 
20-12n-16w, Skelly Oil Co. 1 Nash had total 
depth at 11,770 ft. in anhydrite. Top on 
the Smackover has been tentatively placed 
at 11,551 ft., by samples, on an elevation 
of 251 ft. 

Union Producing Co. & Halbouth et al 
1 W. F. Burkett, 29-15n-10w, 7 miles south 
of Lake Bistineau field in Bossier Parish, 
was drilling below 2,810 ft. Cores between 
2,733-37 ft. recovered 24% ft. of shaly sand 
having a show of oil and salty taste, A 
30-minute drill-stem test of the same in- 
terval produced no surface pressure and 
recovered 195 ft. of salt water. 

In Catahoula Parish, Hunt Oil Co. 1 
Louisiana Delta, 6-4n-5e, was drilling be- 
low 9,584 ft., and thought to be in the 
Tuscaloosa. Carter Oil Co. 1 Gandy, Clai- 
borne Parish test in 28-19n-7w, was drilling 
at 8,829 ft., still in Travis Peak. Union 
Producing Co. 1-A O’Brien, 5-19n-lle, East 
Carroll Parish, was below 5,337 ft. in red 
quartzite and ash. Cores at 5,305-11 ft. re- 
covered hard limestone and igenous rock, 
with no shows. In Grant Parish, H. L. Hunt 
138-F Nebo Oil Co., 21-9n-2w, was said 
to be drilling below 7,358 ft. No details 
were available. C, A. Kinard 1 Singer Man- 
ufacturing Co., 6,000-ft. Paluxy test in 15- 
l5n-10e, Madison Parish, was shut down 
for repairs at 3,578 ft. Location is 4 miles 
east and 1 mile north of the one-well 
Indian Lake field, which produced gas- 
distillate from the Tuscaloosa. 

NORTH LOUISIANA WILDCAT FAILURES 

Caldwell Parish: Southern Carbon Co. 1 
U. S. Government, 26-14n-4e, dry, TD 
6,006 ft., no tops reported. 

Richland Parish: George B. Franklin 1 
Chess Wymond, 19-18n-6e, dry, TD 2,863 
ft., show of gas in Monroe gas rock. 

Union Parish: Crow Production Co. 1 Gas- 
ton, 10-23n-lw, dry, TD 2,202 ft., no 
tops reported. 
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DEPENDABLE 


ELECTRIC 
POWER 


FOR OIL FIELD OPERATION 


READY-POWER ENGINE GENERATORS 
powered by International Engines 


Ready-Power Engine Generators provide dependable elec- 
trification of oil field operations miles beyond the power 
lines. Backed by more than 22 years of manufacturing ex- 
perience, these units have gained world-wide acceptance... 
wherever there is need for low-cost, independent electric 
power. Sales and service facilities are as near as your local 
Intertiational Harvester Dealer or Distributor. 1 kw to 85 kw. 
Gas, gasoline or Diesel engined. Write for bulletin 231-2. 


The READY-POWER Co. sitios mic 





Petroleum and 
National Security 


(Continued from page 190) 


be produced in available refinery 
equipment. .. . : 


Petroleum Supplies 


Our potential petroleum supplies, 
in the order of probable volume and 
probable availability would be drawn 
from (1) domestic oil, (2) foreign oil, 
and (3) oil from new synthetic plants. 
However, I propose to discuss them in 
reverse order, putting synthesis first. 
Since at the moment there is no ac- 
tual commercial production of syn- 
thetic petroleum for normal uses all 
of us can appraise the prospects from 
the standpoint of natural security 
dispassionately. 

Liquid petroleum can be produced 
synthetically from raw materials such 
as natural gas or coal. And it can be 
» obtained by extraction from materials 
such as shale or tar sands. When and 
if crude oil becomes sufficiently 
scarce to justify the necessary steps, 
all of the liquid hydrocarbon fuels 
that are needed can be synthesized 
from natural gas and coal... . 


The futility of relying on the hur- 
ried erection of plants to synthesis 
petroleum from. other natural re- 
sources needs analysis. The most like- 
ly immediate source of synthetic pe- 
troleum is natural gas and the cost 
of a plant to produce liquid petro- 
leum from natural gas is currently 
computed, depending on the author- 
ity you consult, at $2,500 to $4,000 
per daily barrel of liquid petroleum. 
This assumes a supply of gas avail- 
able and all ready to deliver to the 
plants. To produce synthetically only 
a million barrels a day of petroleum, 
which is less than one-fifth of our 
current peacetime needs, would re- 
quire an investment of multiple bil- 
lions of dollars. Assuming the eco- 
nomic urge, plenty of construction 
materials and manpower, and a peace- 
ful atmosphere in which to work, such 
a development may occur over a pe- 
riod of years. 

The difficulty of-accomplishing such 
a program quickly in the middle of a 
war in the face of other demands on 
manpower, construction materials, 
and transportation is obvious to every- 
cne who tried to build any industrial 
plant during World War II. 

We can most assuredly synthesize 
liquid fuels from coal as well as from 
gas. However, it cannot be done as 
rapidly or as cheaply. It cannot be 
done at all unless new mines are 
opened and staffed with miners yet 
to be trained. Even in this year of 
peace we are about as short of coal 
as we are of oil. Bureau of Mines 
computations indicate that to produce 
10,000 bbl. per day of synthetic pe- 
troleum from coal of 12,000-13,000 


376 


B.t.u.’s per pound would require 6,500 
tons of coal daily. 

To produce a million barrels of oil 
a day from coal, that is, less than 
one-fifth of our current peacetime re- 
quirement, would require the erection 
of plants costing—say 5 billion dollars 
and such plants would consume 650,- 
000 tons of coal a day or about 236,- 
000,000 tons per year. The cost of 
opening new coal mines is estimated 
at $5 to $8 per annual ton, which 
would add another billion or so dol- 
lars to the estimated cost. The nation’s 
entire production of bituminous coal 
for 1941 was reported at 511,000,000 
tons. 


To produce all of our present ap- 
proximate 5,000,000-bbl. daily demand 
for petroleum products from: bitumi- 
nous coal would necessitate—among 
other fantastic requirements—twice 
as much bituminous coal as we mined 
in 1941. Even that enormous produc- 
tion would leave no bituminous coal 
to be burned as coal.... 


Prospect of large quantities of oil 
from shale and tar sands seems slight- 
ly more remote than from synthesis. 
The processes of extraction, particu- 
larly in the case of shale, are by no 
means insoluble and the construction 
material costs of plants to extract and 
refine the products may easily be less. 
But the mining and handling of the 
great quantities of earthy materials 
might create even more serious man- 
power problems than would have to 
be met in the case of synthetic 
plants. ... 


Foreign-Oil Prospects 


Now what of foreign oil? This is a 
controversial topic. Unenlightened 
persons have damned all oil com- 
panies alike for even being interested 
in oil abroad but the controversial 
heat thus engendered is mild com- 
pared to the temperature rises that 
occur when foreign oil is discussed 
within the domestic oil industry itself. 
Nevertheless, any talk on the relation- 
ship of petroleum to national security 
would be fatuous if it did not at least 
try to tag properly from the national 
security standpoint each of the major 
factors entering into the situation. 
Foreign oil is one of these factors. 

“Oil abroad,” say some long hairs, 
“is a breeder of wars.” That is not 
true. It is not oil that provokes inter- 
national dissension, it is lack of oil. 
Further, it is lack cf oil that has some- 
times lost wars. Damning an oil com- 
pany for being associated with a com- 
modity described as a breeder of wars 
is like damning a doctor because he 
is associated with death. Oil is fuel. 

.. it is power... it is factory pro- 
duction . . . it is transportation . 
it is mechanized agriculture. If every 
person and every nation had enough 
of those things there would be less 
left to fight about. 


The Middle East oil situation is a 
case in point. There a daily produc- 


tion of about 885,000 bbl. is being ob- 
tained from 208 wells. Some single 
wells have produced as much as 3,000,- 
000 bbl. per year. Only two dry holes 
were drilled this year. It has been 
estimated that production can be 
doubled by 1953 by drilling only 100 
new wells per year. But to develop 
the Middle Eastern production fur- 
ther will require steel. and equipment 
from the United States. 


Shipment of 480,000 tons of steel 
to Middle East petroleum oil opera- 
tions and the use of the steel in that 
area for pipe lines, gathering lines, 
and new wells would greatly increase 
the available supply of Mid-East 
crude and would make hundreds of 
thousands of barrels per day avail- 
able in the Mediterranean. Once in 
the Mediterranean it could be refined 
or transported to Europe for refining. 
Opponents of the shipment of such 
steel argued that our Government 
should block such shipments by ex- 
ercising export controls. The argu- 
ment advanced for blocking export 
was that if the same quantity of 
steel were kept in the Uni.ed States 


.it would provide casing for 14,545 


domestic wells of average (3,600 ft.) 
depth and, that based on experience, 
the drilling of such wells would aug- 
ment domestic production by 300,000 
bbl. per day. 


There seems no reason to doubt 
these figures nor the conclusion that 
decreasing the already short ‘supply 
of. pipe will retard the development 
of domestic reserves at a time when 
we need more oil—both for our ex- 
panding peaceful economy and as a 
bulwark to national security. How- 
ever, when we look at the same ques- 
tion solely from the standpoint of na- 
tional security it appears that fore- 
going the immediate development of 
additional domestic reserves—evil as 
it may be—is the lesser of two evils. 
If Europe is to survive it will have 
to get oil from somewhere and until 
it can draw more from the Middle 
East it will have to continue to drain 
the Western Hemisphere. In other 
words, it must continue to drain those 
very reserves upon which we have 
to place our main reliance... . 

The analysis made thus far of pe- 
troleum as it affects national security 
can be condensed into three items. 
First, we will need more petroleum 
than ever in the event of another 
war. Second, our supply situation has 
changed in such a manner that, in- 
stead of being a country having an 
exportable surplus of petroleum and 
a potential production of 1 million 
barrels per day above peacetime 
needs, we have turned into a country, 
which is on balance, a net importer 
of petroleum. Third, in the even of 
war within the foreseeable future we 
should have to place our main re- 
liance on the crude-petroleum re- 
sources that we have developed or 
can develop at home or close to 
home.... 
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Exploration Play in 
Western Canada 


(Continued from page 193) 

a distance of approximately 3% miles 
from north to south and about the 
same distance from east to west. With 
productive limits as yet undefined 
except for partial definition on one 
side, indications are that the field 
eventually will spread over an area 
considerably larger than that ‘already 
proved. To date, 18 producing wells 
have been completed, including 15 
by Imperial Oil, Ltd., the discovery 
company and holder of most of the 
acreage; 2 by Globe-Leduc Oil Co., 
and 1 by Leduc Consolidated Oil Co. 
Although flow of wells has had to be 
greatly restricted because the field 
until lately has been dependent upon 
truck transportation for its outlet, 
production through September totaled 
122,500 bbl. With a daily production 
at present from 1,100 to 1,200 bbl, 
the field now ranks third in output 
in Canada. 

The leasing and reservation play 
being carried on in the central plains 
region has occaSioned an active geo- 
physical, geological, and structural 
core-drilling program. At present 18 
geophysical crews are working in the 
area. These crews by operating com- 
panies follow: 


ties along the foothills belt extend- © 


ing northwestward along the west 
side of the province to the west of 
the central plains region. Except at 
the extreme southern end of the belt, 
this play also represents an extensive 
virgin exploratory effort. Particular- 
ly watched at this time is a deep test 
being drilled by Imperial Oils, Ltd., 
in partnership with Shell Oil Co. of: 
Canada, Socony-Vacuum Exploration 
Co., Canadian Gulf Oil Co., and Mc- 
Coll-Frontenac Oil Co., Ltd., on their 
joint Muskeg block. This test, located 
on a seismic picture, is located more 
than 190 miles west of Leduc and 
more than 300 miles to the northwest 
of the nearest previous exploration 
and field along the foothills belt. An 
Imperial rig capable of drilling at 
least to 10,0U0 ft. is on the well, which 
at latest report was drilling below 
7,400 ft. 

In the southwest part of the prov- 
ince along this belt six other wild- 
cats recently have Been started on as 
many wildcat structures. More im- 
portant of these include Canadian 
Gulf Oil Co. at Pincher Creek in the 
extreme southwest corner of the prov- 
ince; Socony-Vacuum Exploration Co. 
at Stimson Creek, 23 miles southwest 
of the south end of Turner Valley 
field, and Royalite Oil Co. at De- 
Winton, 9 miles east of Turner Val- 
ley field and about 12 miles south of 
Calgary. 


GEOPHYSICAL CREWS WORKING IN ALBERTA PROVINCE 


Company— 
McColl-Frontenac Oil Co. 
California-Standard Co. 
Canadian Gulf Oil Co. 


Socony-Vacuum Exploration Co. ............. 
PRE MIU, IRI ea dec ne Haleie eda evden ease’ 


*Double-shift crews. 


Renewed interest also is being man- 
ifested in the structural potentiali- 


Aerial 
Seismo- Gravity- magne- 
graph meter tometer 
crews crews crews 


Total 
crews 


An increasing amount of drilling 
also is getting under way around 


Drilling rig in Leduc field is typical of equipment being used in wildcat exploration gen- 
erally in Alberta Province 
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some of the older producing areas 
in exploitation of possible extensions 
of present production or opening of 
deeper. horizons. Indications of the 
potentialities for mew exploration 
around some of these areas are given 
in the new development under way 
in the north end of the old Turner 
Valley field where six rigs now are 
running and extensions of production 
being made. Although this field is the 
oldest and largest in western Canada 
and the scene of an extensive develop- 
ment over many years, productive 
limits never have been definite to the 
north. 

Of interest from the standpoint of 
deep development is a test just drilled 
by Shell in its Jumping Pound field 
in the foothills belt 20 miles north of 
Turner Valley. This test, the third 
for the field, was drilled to a total 
depth of 14,443 ft., where drilling was 
suspended 238 ft. in the Cambrian. At 
its present depth it is 696 ft. deeper 
than the previous deepest test in west- 
ern Canada which was drilled by 
Shell and Imperial at Stolberg to 
13,747 ft. in 1946. Shell has drilled two 
previous tests at Jumping Pound, both 
of which were completed as wet-gas 
wells in the Madison lime around 
10,000 ft. One of these was carried 
below 12,000 ft. In the latest test, the 
Devonian, topped at 12,229 ft., had 
porosity but carried water. 

The shallow-sand, heavy-oil-pro- 
ducing Lloydminster area on the Al- 
berta-Saskatchewan line, 200 miles 
west of Leduc field, is now the scene 
of one of the most active development 
plays in western Canada. Although 
first production was found in 1940 
most of the development has taken 
place this year. The productive area 
already proved and consisting of a 
series of pools in Lower Cretaceous 
sands at depths of 1,800 to 2,000 ft. 
extends for more than 30 miles along 
the province line. The number of pro- 
ducing wells has been increased from 
34 at the start of the year to more 
than 130 at present while daily pro- 
duction has been increased from 
around 845 bbl. to nearly 3,200 bbl. 
at present. Wells are drilled in from 
4 to 5 days although an additional 
week usually is required for comple- 
tion. From 24 to 30 wells are being 
completed monthly. Although ranging 
in A.P.I. gravity from 18° down to as 
low as 10°, the oil is in increasing 
demand for fuel and road oils. 


The rapidly mounting daily pro- 
duction at Lloydminster, as well as 
that from the new Leduc field and 
increases in a number of older fields 
due to new development, has resulted 
in the downward trend of Canadian 
production that has been reflected 
since 1942, the peak producing year. 
From the peak in 1942, production 
of western Canada had dropped to a 
low of 514,533 bbl. daily in April of 
this year. Since then it has climbed 
steadily to a present figure of more 
than 565,000 bbl. 
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PENBERTHY 


- SREFLEX”’ 
WATER. GAGE SET 





For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes, 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 











_ PENBERTHY INJECTOR CO. 


Conadion Pla 
DETROIT, MICH. WINDSOR, ONTARIO 


ON WORK-OVERS 
and for DRILLING-IN 
Use 


COMBINATION HOOKS 


* Hook has a soft spring 
with a full 5 inch travel. 


*® It is made both with and 
without swivel locks as 
required. 


*® Designed for direct con- 
nection to popular make 
traveling blocks. 


* Capacities from fifty to 
seventy-five tons. 


% Safety factor: 4 to 1. 


Ask the BJ supplier. 


BYRON JACKSON CO. 


Houston « LOS ANGELES + New York 











Among the 


Dniling Contractors 


Drilling Contractors 
Move Home Offices 


Two drilling companies have moved 
their home offices in recent weeks. 
Regent Drilling Co., Lid., is now lo- 
cated in Bank of Toronto Building, 
Edmonton, Alberta, having formerly 
been located at Vermilion. Puritan 
Drilling Co. has moved its offices 
from Olney, Ill., to Evansville, Ind., 
and is temporarily located at Hotel 
McCurdy. 


K. L. Kellogg & Sons, Long Beach, 
have contract for Union Oil Co. 1 
Wright Community, Athens-Rosecrans 
field, California. 


C-G Drilling Co. will drill Musgrove 
Petroleum Corp. et al 1 Hall, NE NE 
SE 22-22-12, % mile south of the new 
West Heyen pool, Stafford County, 
Kansas. C-G has quarter interest in 
the test. 


Gar-Ter Drilling Co. has brought 
in a discovery well in Crockett Coun- 
ty, West Texas, its 1 Weiner-Vaughn, 
Section 86, Block OP, GC&SF Sur- 
vey, 7 miles east of Todd Deep pool. 
The test pumped 9 bbl. of oil an 
hour for 17 hours from San Andres 
at 1,500 ft. 


O. L. Henson has received contract 
for three wells for J. C. Reynolds in 
Jay County, Indiana. They are 1 Wal- 
ter Browne, 990 ft. from north and 
330 ft. from east lines, NW SE 16- 
24n-12e, 1 Hudson, 330 ft. from north 
and east lines, SE 11-24n-12e, and 1 
Rogers, 330 ft. from south and west 
lines, SW 11-24n-12e. 


George & Wrather Drilling Co., 
Longview, Tex., has staked a wild- 
cat in Sherman Township, northern 
Grayson County, North Texas. The 
test is 1 J. S. Hefner, 60 ft. southeast 
of U. S. Highway 75 and 65 ft. south- 
west of most westerly north line of 
%4-acre tract. This well is 2 miles 
south of recent discoveries by Stand- 
ard Oil Co. of Texas. 


Commonwealth Drilling Co., Cal- 
gary, is drilling below 5,000 ft. on 
Spotted Creek 1, LSD 8, 24-42-24w4, 
for McColl-Frontenic Oil Co. and has 
spudded Socony-Vacuum 1, LSD 12, 


| 5-15-2w5, in the Stimson Creek area 





Active rotary drilling rigs in the 
United States increased for the 
fifth straight month in October 
reaching a total of 2,085. This fig- 
ure once again sets a new all-time 
record—see News Developments 
section for details. 











south of Turner Valley. The same 
company has. two outfits working in 
Lloydminster field. 


John Alspach is drilling cable-tool 
test for F. Fischer et al, the 1 John 
Dippold, 36n-lle, 2 miles east of Mc- 
Bride, Perry County, southeast Mis- 
souri. 


Delaney Drilling Co., et al, have 
staked location for a 5,000-ft. test, 1 
Oce, NE SW SE 22-13n-5e, west of 
Laffoon area, Lincoln County, Okla- 
homa. 


E. B. Clark Drilling Co. is starting a 
5,750-ft. test in Clay County, Texas, 
the 1 E. Childs, northwest of Block 
24, J. H. Belcher subdivision. Loca- 
tion is 1 mile southwest of Fain & 
McGaha 1 Amos & Andy-A, west ex- 
tension of Joy field. 


National Drilling Co. will drill Deep 
Rock Oil Co. 1 Downdy, NW SW NE 
17-10n-2e, West Shawnee Lake field, 
Pottawatomie County, Oklahoma. 


Clark Drilling Co. is starting a sec- 
ond Newcastle sand test at Fiddler 
Creek, Weston County, Wyoming. Lo- 
cation is C NW SW 6-45n-64w, 2% 
miles south of first test. 


Carl Brooks has contract for R. 0. 
Roy 1 B. B. Box et al, 17-13n-10w, 
DeSoto-Red River field, Red River 
Parish, North Louisiana. 


Woods Drilling Co., New Orleans, 
is moving in to drill a second Wilcox 
sand well in Northwest Iconium field 
for George Deck, et al, Tulsa. Well is 
north offset to Woods’ recent discov- 
ery well. 


Halko Drilling Co., Shawnee, Okla, 
is drilling E. C. Clay & Son, Inc., ! 
School Land, SE SE NW 36-6n-2¢, 
wildcat west of Wanette-Asher area, 
Pottawatomie County, Oklahoma 
Test is supported by Amerada Petro: 
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Loffland Brothers, Tulsa, are start- 
ing Humble Oil & Refining Co. 10 
Gulf Coast Realties, SE 20-48s-30e, 
Sunniland field, Collier County, 
Florida. 


Gilliam Drilling Co., Evansville, has 
started a Wayne County, Illinois, 
wildcat, its 1 Frank Long et al, NE 
NW NE 13-1s-6e. ‘. 


H. & H. Drilling Co. has been in- 
corporated under Alberta charter 
with head office at Edmonton, and 
will take contracts in Alberta ‘fields. 


Portable Drilling Co., Tulsa, has 
contract for Deep Rock Oil Co. 1 
Overstreet, SE SW NE 17-10n-2e, in 
recently-discovered West Shawnee 
Lake field, Pottawatomie County, 
Oklahoma. 


C. E. O’Neal & Co., Evansville, will 
drill John B. Buchman 2 Wendel 
Wassmer, 330 ft. from north and west 
lines, NW SW SW 6-5s-llw, Vander- 
burgh County, Indiana. 


Calvert & Willis, Inc., Almey, II, 
are to drill two Posey County, In- 
diana, wells for Sells Petroleum Co. 
They are 10A E. E. Elliott, 512 ft. 
from north and 301 ft. from west 
lines, NW NE SW 23-5s-14w, and .1C 
Hickam and Elliott, 330 ft. from east 





STANDCO BRAKE LINING 


For the easiest brake known. It 
feeds off evenly. Standco never 
scores brake rims. See pages 
3608-3613, Composite Catalog. 


Standco Brake Lining Co. 
HOUSTON 





DS 
LOAD BINDERS 


Drop-Ferged * Malleable Iron « Steel 


Drop-Forged * Heat Treated * 2 Sizes 
Durbin-Boomer F-1—2 swivels, 34, % or 34” chain 
Durbin-Boomer F-2—2 swivels, %, 44 or 54’ chain 


Malleable Iron * Heat Treated ¢ 5 Sizes 


MIDGET No. 1—1 swivel, 4” chain 

DELTA No. 1—1 swivel, % or %” chain 
DIXIE No. 1—2 swivels, %s or 4” chain 
LONE STAR 1—2 swivels, %, 4 or i chain 
LONE STAR 2—2 swivels, %, 4 or %” chain 


Write for Catalog 
DURBIN-DURCO 


6611 Olive Street Road « St. Louis 5, Mo. 
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and north lines, NE NW NE 24-5s- 
14w. First well is contracted for 2,100 
ft. and second for 3,000 ft. 


Dee Miller, Lawrenceville, IIl., is 
under contract for W. R. White 1 John 
F. Goza, a 2,800-ft. Trenton test, NE 
SW SE 20-15s-le, Pulaski County, 
Illinois. 


Fred Cox, Wichita Falls, is con- 
tractor for The Texas Co. 1 Benson, 
wildcat, Section 1, Limestone CSL 
Survey, 4 miles north of Bowie, Mon- 
tague County, North Texas. Contract 
is for 7,000 ft. 


C. E. Skiles, Mt. Carmel, Ill., has 
received permit for his 1 Mose Fifer, 
990 ft. from south and 330 ft. from 
east lines, SW SE 26-3s-14w, Gibson 
County, Indiana. 


‘T. P. Eason has contract for C. W. 
and J. A. Talbot 1 W. H. Fosto, a 
wildcat, SW SE SE 7-5n-6w, Madison 


' County, Illinois. 


Helmerich & Payne, Inc., Tulsa, is 
drilling Panhandle Producing & Re- 
fining Co. 2 Brundidge, H. M. Jones 
Survey A-1612, in new gas area 2 
miles north of Eliasville, Young 
County, North Texas. 


Aylward Drilling Co., Wichita, has 
tools working on Aylward Produc- 
tion Co. 1 Shepard, SW SW NE 23- 
10-18, a wildcat 2% miles north of 
Northwest Burnett pool, Rooks Coun- 
ty, Kansas. 


Herndon Drilling Co., Tulsa, has 
staked location for its 3 G. L. Jones, 
330 ft. from south and west lines, 
NE SE SW 11-8s-9e, Gallatin County, 
Illinois. 


Lynn Drilling Co., Tulsa, and H-E-R 
Drilling Co. are starting a wildcat 
northeast of Red Rock pool, Noble 
County, Oklahoma, their 1 Louis 
Evans, NW NW SE 5-23n-2e. Test is 
scheduled for second Wilcox sand or 
4,650 ft. 


Keyes Drilling Co. has completed a 
maximum potential well in *Burnett 
pool area, Ellis County, Kansas, and 
has made location for another. Keyes 
4 Marshall, NW SE NW 25-11-18, 
made 3,000 bbl. from Arbuckle in 
draw-down potential test. Location 
has been made for 2 Marshall “A,” 
NW NW SE 25-11-18, .% mile east of 
south end of Burnett pool. 


Western Drilling Co., Longview, 
Tex., will drill a 5,800-ft. wildcat 
3% miles southeast of Page pool, 
Schleicher County, Texas. Test is 
George D. Morgan 1 C. C. McBurnett, 
660 ft. from south and east lines, Sec- 
tion 27, Block L, GH&SA Survey. 


Hubbard Drilling Co., Mt. Vernon, 
Ill., is drilling a wildcat to Trenton 
lime in Bond County, Illinois. 


USE ’BESTOLIFE 
IT’S BETTER 


‘BESTOLIFE—the Lead Seal Joint Com- 
pound used successfully in the Drilling 
and Refining Industries for years—is 
immediately available through more 
than 100 distributors in the U.S.A. 


Your nearest supply house field store 
probably has ‘BESTOLIFE in stock for 
immediate delivery. Use ‘BESTOLIFE— 
it's BETTER! 


EXPORT: THE NATIONAL SUPPLY CORP., 
30 ROCKEFELLER PLAZA, NEW YORE 


l. H. GRANCELL 


160} EAST NADEAU STREET 
LOS ANGELES 1, CALIFORN'A 








PATENTED & PATENTS PENDING 


B & W Wall Cleaning 
Guides help to give 


you a good cement job 


the first time 


DON’T SQUEEZE! 
It Costs S$S$SS$ 


BW 
BRUCE i INCORPORATED KENNETH 
Banxis “S WRIGHT 


Wl Cnaplatior Speciabst 


HOUSTON, TEXAS + LONG BEACH, CALIF. 





WEEKLY WELL COMPLETIONS .. . WEEK ENDED NOVEMBER 8, 1947 


Total of all wells————_—_—_, 7-———-Wildcat completions and discoveri 
7- Cum. — -~Cumulative total, 1947— 
. Oil Gas Dry Footage 1947 Oil Dist. Gas Dry Total Oil Dist. Gas Dry Total 
New York . 15 0 *15 43,261 1,453 0 0 

Pennsylvania ..... 6 30 105,818 2,620 
West Virginia .... 17 2 59,928 751 
. 10 $17 92,751 1,155 
8 17,839 557 
12 33,851 620 
28 144,025 1,792 
15 62,484 781 
$27 216,973 2,313 
0 0 5 
138 212,195 3,495 

93 

43 
7 247,465 1,910 
1 38,562 399 
12 98,230 +» 478 
9 212,431 1,350 
21 162,077 1,244 
13: 187,502 1,341 
73,125 797 
114377 = 544 
40,749 274 
86,954 419 
0 54 
15,101 253 
49,426 219 
13,490 173 
40,864 452 
148,590 1,716 
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moet et et et et et 


~ 
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Oklahoma 

Texas 
North Central (Dist. 7-B & 9).. 
West (Dist. 7-C & 8) , 
Panhandle (Dist. 10) 
Eastern (Dist. 5 & 6) 
Gulf Coast (Dist. 3).......... ; 
Southwést (Dist. 1, 2 & 4) .... 

Louisiana : 
Northern 
Southern 

Arkansas 

Mississippi ..... 

Southeastern States 

Montana 

ES Se ee 

Colorado-Utah ..... 

New Mexico 

California ..... ; 


Total United States As? 87 317 2,555,609 28,314 24,718 
Total previous week ap 99 266 2,699,452 27,550 24,124 
Total November 9, 1946 594 303 58 233 1,932,927 
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81 193 3,482 4,358 
79 187 3,378 4,231 
39 107 2,978 3,617 


Non’ 
On 


Service wells included: *15, +30, $1, §2. 


CRUDE PRICES AND REFINERY ACTIVITY . 


GRAVITY SCHEDULES A.P.I. REFINERY REPORT, WEEK ENDED NOVEMBER 1 


Top prices include all gravities above (Thousands of barrels) Stocks at refineries, 


grades designated, and low prices in- : bulk terminals, 

clude all gravities below grades desig- Crude Production in transit and in pipe lines 

nated: runs, ;- —— a igs esa 3 

daily Gaso- Kero- Gas& Resid- Gaso- Kero- Gas& Resid- 
Signal Okla- Gulf District— avg. linet sine dist.oil ual line* sine dist. oil ual 
Hill, homa, Coast West | rast Coast 763 1,913 232 1,199 1,398 18,110 9,055 19,049 
Gravity— Calif.* Kansas Tex.t Tex.t Appalachian: 

18-18.9 ..... Sk ne 101 348 49 87 87 2,037 * 807 

wee 65 210 26 46 101 819 246 

$1.62 850 2,999 353 950 1,112 14,025 9,039 

1.64 | Okla., Kans., Mo. .. 451 1,524 550 515 6,722 3,701 

66 | Inland Texas 250 981 147 420 2,443 573 

iJ Texas Gulf Coast.. 1,239 3,613 609 1,957 1,659 14,586 10,251 

‘ 704 





La. Gulf Coast .... 416 1,150 243 480 5,509 084 3,436 
N. La. and Ark. ... 72 195 59 49 106 = 1,468 357 
Rocky Mountain: 
New Mexico 13 40 , 11 19 7 21 
Other Rocky Mtn. 132 401 19 119 244 926 
California 872 2,552 63 974 2,223 1,165 14,343 





November 1, 1947 5,224 15,926 1,903 6,793 8,364 22,566 62,749 
October 25, 1947.. 5,165 16,529 2,050 6,638 8,666 23,014 62,609 
November 2, 1946 4,709 14,528 1,957 5,203 1,272 21,960 67,946 


*Finished and unfinished. fAt refineries including natural blended. 


Bureau of Mines crude-oil stock 225,029,000 bbl. as of November 1— 
up 721,000 bbl. One year ago 221,870,000 bbl. 


215 238 2) FLAT CRUDE PRICES 


Representative posted schedules per bbi. 
*Standard Oil Co. of California post- | East T $2.15 
ing. tFor crude from Daboval, El 
Campo, and Sandy Point. tIncludes 
Lea County, New Mexico. 
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DAILY AVERAGE PRODUCTION FOR WEEK LNs eS eet rere ee es 
Nov.8 B.ofM.Oct. ixov.1 - 
crudeoil demand crude oil 
1,200 7" NF 
82,000 
3 930,000 ION. 
Colorado ane 46,000 r ~~ lion 
Eastern ... a |947 es 
i ~ ee ~~" 
Kentucky 
Louisiana 
North Louisiana RESIDUAL FUEL OIL. 
South Louisiana 
Michigan 
Mississippi f eee ee 
Montana ‘ 947 a a 
Nebraska ————j ae hunaeaiaas 
117,175 . : i ee 
2,370,925 : 1946 
. 1 (Southwest) .... 24,425 : 
. 2 (Southwest) .... 162,150 ; 
. 4 (Southwest) .... F SEES ee 259,475 = DISTILLATE FUELS 
. 3 (Gulf Coast) ... 491,575 TO) : --- = 
Dist. 5 (Eastern) F 41,125 s 1947 Sk wit! 
Dist. 6 (Eastern) g 118,175 — : ae Seeding 
East Texas Field ‘ 318,575 i ey _ ee 
Dist. 7-C (West) ....... ’ 40,750 40} mation, pee 
Dist. 8 (West) ees 645,825 _ Oo rr 
Dist. 7-B (W. Central).. 43,600 4 == E 
Dist. 9 (N. Central) .... i a heeceurs 1946 
Dist. 10 (Panhandle) ... ; 
Wyoming 120,920 
ae nie he KE ROSINE 
Total United States .. *5,292,390 5,288,380 = 30} 
Change from prev. wk., up 4,010 : 1947 
Total production January 1-November 8 11,574,298,615 bbl. : a a aia 
Same period last year (crude plus cond.) 1,481,689,994 bbl. sil eee 
*Not incl. 41,775 bbl. condensate. ftIncl. 10,366,050 bbl. haariai 9.) 
condensate. f 
946 
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MARKETS 


' Q@OCONY-VACUUM OIL CO., INC, ficult to find. Buyers from New York 
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Dont Wait! 


Send today for new catalog 
and see for yourself why 
Kraftbilt forms will speed 
your work and save you 
money. 

It’s dollars in your pocket 


if you act immediately! 





SEND TODAY FOR CATALOG. 


ROSS-MARTIN COMPANY 


STANDARD FORMS DIVISION OF 


The MID-WEST PRINTING Company 
423 E. 4th ST., TULSA 1, OKLA. 











C. S$. FOREMAN 
COMPANY 


General Contractors 


PIPE LINES 


1221 Baltimore 
Kansas City 6, Missouri 








A NEW SERVICE! 


Geophysical Instrument Devel- 
opment and Manufacture 


Custom Built Instruments and De- 
vices to Your Specifications. 


Careful and Exacting Machine Work 
Our Specialty. 

Patent Development 
Making Service. 


SOUTHERN 
SPECIALTIES, INC. 


449 S. LEWIS PH. 64323 
TULSA, OKLA. 


end Model 














this week further tightened con- 


| trols over the flow of its products in 
| its eastern marketing territory “to 


effect the most equitable distribution” 
of those products. 


The company announced that for 
the rest of November and December 
it will allocate gasoline to its present 
dealers and direct customers on a 
basis of 4 per cent less than the quan- 
tities delivered in the same months 
of 1946 subject to necessary adjust- 
ments to reflect current trends. 


The company said it will allocate 
aviation gasolines, naphthas and die- 
sel fuels on the same basis and will 
deliver kerosine and heating oils dur- 
ing the current season on an equita- 
ble basis reflecting as nearly as pos- 
sible the same quantities delivered be- 
tween June 1, 1946, and May 31 this 
year. A new allocation plan will be 
announced to become effective Janu- 
ary 1. 

Military Given Priority 

The plan was put into effect, of- 
ficials said, because of the “unprec- 
edented demand” for products and 
“greatly increased requirements of 
the federal Government, which must 
have priority.” 

Practically all suppliers on the 
Eastern Seaboard this week had in- 
creased prices to meet the level set 
by Standard Oil Co. of New Jersey 
last week. Low quotations in New 
York Harbor included: Kerosine, 8.1 
cents in tank cars and 8 cents in 


barges; No. 2, 7.2 cents in tank cars. 


and 7.1 in barges; No. 5, $2.57; and 
No. 6, $2.22. 

In the Mid-Continent burning and 
heavier oils were growing more dif- 


and surrounding areas, formerly sup- 
plied from Chicago and Michigan 
areas, were reported pressing the 
Mid-Continent and Gulf areas. One 
shipper was reported to have moved 
a quantity of burning oil to a point 
within 100 miles of New York at a 
“laid down” price of 15 cents. 


Suppliers reported that movements 
of burning and heating oils are in 
many cases motivated by “personal 
friend” or “old customer” reasons, 
but even then pointed out that posted 
prices are no indication of selling 
figures. 


Prices Higher 


The heavy fuel oil market was re- 
ported stabilized, but needing tank 
cars for movement. Prices for light- 
er products moved increasingly high- 
er as these products became scarcer, 
and several suppliers felt the pre- 
miums would move to even higher 
levels as cold weather arrives and 
whets the demand for burning fuels. 

Products prices along the Gulf 
Coast settled at one-half cent higher 
last week, on a tank-wagon basis, 
as all major companies followed the 
lead of Humble Oil & Refining Co. 
in increasing quotations. Lubricating 
oils were unchanged in quotations. 

Socony - Vacuum’s allocations an- 
nouncement followed the instituting 
of a plan put into effect by’ Standard 
of New Jersey, which last week re- 
ported that its New Jersey dealers 
were being given deliveries on a 
daily variable basis, depending pri- 
marily on tanker deliveries from Gulf 
ports. Retail outlets also were limit- 
ing customers on a gallonage basis 
or were operating shorter hours. 





Representative Quotations 


Representative spot-market quotations of leading suppliers as of November 10, 1947. 
Figures are f.o.b. plant for tank-car shipment in cents per gallon, except for residual 
fuel oil which shows the price per barrel and wax, in cents per pound. 


GASOLINE, KEROSINE, AND FUEL OILS 


Mid-Continent 
Group 3 


9-104 


Regular gasoline, 73-75 octane 


Premium gasoline, 78-80 octane 10 


42-44 w.w. kerosine 
No. 2 straw fuel oil 
No. 6 residual ..... 


New York 
Harbor 
10.5-10.9* 

9.6-10+ 


44-11 


44-84 
$2-2.35 


*Branded (74-76 octane); ftUnbranded (74-76 octane). 


NATURAL GASOLINE 
North 
Group 3 Texas 
Grade 26-70 6% 63% 
Grade 18-55 8.25 7.65 
LUBRICATING OILS 
South Texas 
200 vis., No. 2-3 neutral 
750 vis., No. 3-4 neutral 
2,000 No. 5-6 neutral 


11-12% 
13-14% 
14%-16 


LUBRICATING OILS 
Mid-Continent 
150-160 vis,, D bright stock, 0-10 pp. ... 29-31 
200 vis. No. 3 neutral, 0-10 pp. ........ 18-19 


Western Pennsylvania 
145-155 vis. 10 p.t. bright stock 
oe Se ef. ie ee oe rae . 


CRUDE-SCALE WAX 
Mid-Continent 
130-132 A.S.T.M. melting point 
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KRAI 
Mate 


OIL Fit 
to han 
REFINI 
pressu 
ing, et 
PIPE L 
“string 
lines, 
Also u: 
housin, 
structi 





na -\ ‘JTHEQUICK 4 


Quicker Starting « Smoother Running 


REDUCES = age 
FRICTION | == 

As Much as 50% fwice 

or Double Your Money Back 


@ for Crankcase 
@ for Upper Lube 
@ for Sticky Valves 


5 Gal. Cans and 55 Gal. Drums 
for Oil Field Use 


HOBB SWETNAM C0., Inc. 


WICHITA FALLS, TEXAS 


KRANE KAR Handles Oil & Gas Faupler 
Materials-Handling Operations 
OIL FIELDS use KRANE KAR to rig up pumps and draw works at drill wells; Feil >| D No. IR 


to handle line pipe, tubing, sucker rods, pumps, tanks, oil-gas separators, etc. gives yo ua tim e -savi ng 
REFINERIES AND NATURAL GAS PLANTS use KRANE KAR to kKandle large 


pressure vessels, heat exchangers, tubing, overhead piping, steel scaffold- bushingless workholder 
ion 

i USERS: Standard Oil of N.J. 
PIPE LINES use KRANE KAR to ats Ca o vats bree xe") 
“string” pipe, recondition pipe / e ining; ities ervice; uv 9 . ’ * 

lines, construct booster stations, ry Pcs oA ig Ragas @ Here ving poster die stock that 8 widely popular 
Also use KRANE KAR for Ware- / : ; because it offers new speed in getting ready to 


housing, Maintenance, and Con- 


seytien daadatele. 4, nit thread 1” to 2" pipe. Mistake-proof 
plate type workholder sets to pipe 
size in ajiffy. You tighten one screw 

on pipe—no bushings to fuss with. 
Crane KAN ifs, Mepis, Swing-Beo, | Threading action is direct, positive, 


| load: to 10 t Gasoli ° 
Diesel, solid > pe thrtne-ny ndabes tes, handle to head to dies — wobble- 
9 to 37 ft. booms or adjustable tele- . 
scopic booms. Write for Bull. No. 63. | free, easy. Separate sets of 4 preci- 
KRANE KRAWLER — F lications : : 

similar to those of KRANE KAR. Cater- sion tool-steel dies for 1, 1%," 1y," 
pillar treads. Write for Bull, AED-6D. 


“a LF : 
TRUCK CRANES — Powered by truck | 20d 2" pipe. You buy it at a popu- No. 1R stands up ~ 
1 10 ton con Write for Bull, No. 70, | lar price—ask your Supply House. amextra convenience. 


WINCHES—Capstans; Single and Dou- 
ble Drum, Jaw Clutch, Keyed and Fric- 
tion Clutch Winches. Write for Bull. 
No, AED-6C. 
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EQUIPMENT MEN iste 


Summers Visiting 
United States 


C. R. Summers, 

Latin American 

export represen- 

tative for Mission 

Manufacturing 

Co., A-1 Bit & 

Tool Co., Thorn- 

hill- Craver Co., 

and other leading 

oil-field equip- 

ment manufactur- 

ers, is now in the 

United States contacting with various 

manufacturers he represents. Sum- 

mers plans to return to South Amer- 

ica around December 1. He will be 

back in the United States to attend 

the International Petroleum Exposi- 
tion in Tulsa next spring. 


Smith Resigns 
Parkersburg Post 


Nowery J. 
Smith has recent- 
ly resigned as 
vice president of 
Parkersburg Rig 
& Reel Co. to de- 
vote full attention 
to Nowery J. 
Smith Co., Hous- 
ton, which is spe- 
cializing in the 
corrosion field as 
commercial hot-dip galvanizers, elec- 
troplating, pickling, and oiling of mill 
steel products. Nowery J. Smith Co. 
has been recently appointed South- 
west distributors and applicators for 
Amercoat corrosion-resistant Vinyl 
and Thermo-setting plastic coatings. 
The company is also distributor of 
Amercoat plastics to the petroleum 
industry in foreign fields. 


Libhart Joins 
Adertising Staff 


M. W. Libhart 
has been appoint- 
ed advertising 
representative on 
the West Coast 
for The Oil and 
Gas Journal and 
Petroleo Inter- 
americano to as- 
sist J. H. Tink- 
ham, West Coast 
manager of the 

M. W. LIBHART two publications. 
Libhart’s background includes sev- 
eral years’ experience in advertis- 
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ing and selling. In Milwaukee he 
represented Cream City Outdoor Ad- 
vertising Co. Then he became asso- 
ciated with International Harvester 
Co. as salesman. 


Libhart will office in Los Angeles 
with Tinkham in the Journal’s West 
Coast headquarters at 1406 South 
Grand Avenue. 


West Named Director 
Of Public Relations 


John M. West 
has been appoint- 
ed director of 
public relations 
division of Foster 
Wheeler Corp., 
New York, in 
charge of adver- 
tising, publicity, 
literature, and 
house organs. 
West has_ been 
with Foster Wheeler since January 
1940. His previous duties included 
sales engineering as well as design. of 
equipment. 


Republic Supply to 
New Houston Offices 


Republic Supply Co. announces the 
removal of their general offices and 
district sales office from the Petro- 
leum Building to the recently en- 
larged National Standard Building at 
the corners of Main and McKinney 
streets, Houston. Republic has main- 
tained their general headquarters in 
the Petroleum Building for the past 
19 years. 


American Iron 
Names McCool 


American Iron 
& Machine Works 
Co., Oklahoma 
City, has an- 
nounced the re- 
signation of Earl 
W. Miller as gen- 
eral manager. He 
is being succeed- 
ed by M. G. Mc- 
Cool as executive 
vice president and 
general manager. 
McCool has been with the company 
more than 12 years. He was origi- 
nally district manager in 1940, a po- 
sition he occupied until the recent 
appointment. 


M. G. McCOOL 


Cameron Names Farmer 
Assistant Sales Manager 


Cameron Iron «, 
Works, Houston, | 
has announced the 
appointment of 
R. F. (Bob) Farmer 
as assistant sales 
manager. Farmer 
is well known 
throughout the 
Gulf Coast and 
Mid-Continent 
where he has been 
identified with the 
oil-tool supply and manufacturing in- 
dustry for the past 10 years. He joined 
the Cameron sales department in 
1942, working as salesman in the 
Houston territory and later was trans- 
ferred to Corpus Christi. In 1944 he 
was sent to Tulsa as Mid-Continent 
division manager. It was from that 
position that he was promoted to as- 
sistant sales manager, returning to the 
company’s Houston headquarters. 

R. W. Gustine, formerly Cameron 
sales representative at Shreveport, 
has been transferred to Tulsa to as- 
sume the position held by Farmer. 
Gustine will make his heddquarters 
at 310 Thompson Building. 


R. F, FARMER 


Jeffries Joins 
Parkersburg Machine 


Parkersburg 

Machine Co, 

Parkersburg, W. 

Va., manufactur- 

ers of packer and 

alloy  oil- field 

equipment, has 

appointed John 

W. Jeffries as 

sales manager. 

Jeffries comes to 

Parkersburg Ma- | 

chine with a background of many 

years’ service’ to the oil industry. He 

was formerly manager of the Reed 

City, Mich., store of Oil Well Supply 

Co., and prior to that was located at 

Clarksburg, W. Va., with Oil Well 
Supply. 


Greenlaw to Corpus Christi 


Donald F. Greenlaw, has been ap- 
pointed by Oil Well Supply Co. to 
serve the Corpus Christi area of the 
company’s Gulf Coast division. Green- 
law has been transferred from San 
Antonio where he has represented 
the company since July 1. 
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